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(57) [SJKJ] 

[»«] *5§s^«, m&ifx, nw>ft < fijc^ttfc^n, Ma^M-iitan/titM 

i?«Pfift?<0»ffi^*fRJ:bTjiFa4;|[itt*iJiXf;l/ifea«*A>tt*t.O-p8 

o 

CW^^IS] p -3j-4=-^^ V/x- h#&, 4, 4 ' -i?***/\£y i-;l/^.tt s l, 4 
-S^ + S*"^ J* flu f b7^U- h#ffife <fctf-f V7^- h #{ftfr eiUJti, 

^©MitTfe 0 s »¥*9»^F»3^ 1 0 0 0tt±T«£5«ltt#'JiXf;l/*3J;lf^(D 

U x X t- ;l/ S ft ti m ^ M tt » Bg ffl fig * t 5t * M ^ 6 ft 5 ft A ft $ y x X 7^ ;U | 
[SIRS] ft L 
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[ft KM *ofSH] 

im$tm i ] 

Tsa«)g*tt (i ) , (in, (iii), civ)*jitf<v)fr&«j**ti, 

mUL ( I ) ( I ) , ( I I ) *$ «k tf < I I I) 0^fHc» LT 5 5 *;U%JK± 8 0 * ;l> 
») , *3t#ffi ( I I ) ifi ( I I ) ft «fc tf ( I I I ) (D&mfctt LT 5 0 * ;V % 
£<0±% < 6 Ot/KKT7* M^ffi (IV) & (IV) feill (V) (D&niictt 
LTOt*%it)^t< 3 0 ;l/ % * 'ft T?$D, M (I I) « <fc tf (I I I) 

B+t (I V) fccfctf (V) © # tf- # * « « K: ;l/ t* , ft?i3£?M#t 1 , 0 0 0 « 




W&. ( I ) ^ ( I ) , (I I ) $s£tf (I I I ) CD ft « L T 7 0 * ;l/ % « ± 8 0 * ;1/ 

% W T T? * s c * ft » t -r « W * JS l IB m co ft A ft # U x x t- ;l/ . 
[MM 3 ] 

fft£ ^ {ft (IV) (IV) *s <fc O* ( V ) © ^ ft- fc » L T 1 5t^%«i30t;l/%*l 

if * § c t * W m. t T % It m i S fctt2!e«©IIftt°'Jxxf ;W 
[»*^ 4 ] 

i^s 3 o o °c, mmmm 1 , ooo/ s t*$ij£ l remises ^ io~2oop a -sT*$> 

-5 c t * # ft t f s it * ^ i ~ 3 f n fH 4R © K H 14 # U x x r- ^ □ 

tW*« 5 ] 

S* IS 1 ~4^f ti^EiOlitt^'Jxxf;!/ 1 ~ 9 9 £ § % i; © {ft co ^ rJ «B tt It J3g 40 
9 9 ~ i if % t & 5 WMtt«tI&llM 0 
tlt*« 6 ] 

w^^i i ~4v->^n^iBig©ffiffitt^'jxxx;i/4 0-9 9 mm% t ^ (D mcDmajM'itm 
m 6 o ~ i a it % t & & a 5 n& pj is a w m m & m . 
[Mr M 7 ] 

[ft 5t< IR 8 ] 

Ma t^'jxxf;n 0 oamaPtestLTx jt««2 5-3 0 0 a » « e l t & § c 

ii -r « r*#* 1 ~ 4 v>-rn^gB*offiSitt^ u x xf-^ffl^feo 50 
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5-3 0 0 mmi®%m&LTte% c t*^^ti~ %mxm 5 ~ 7 ^ifnfrmmvmrij mm 
arise am. 
cm* 5i 1 0 ] 

it « $» i=r g js t «fc o tsafti u xx^v^ss^-r s^r^-pfe o r v p-tFa 

4-^IIS<0«Htfp-KFn + -/SilS > 4 , 4 ' - s? t F a ^ */ tT 7 x - ;b *s 

i If a -i" H a ^ / y © ^ It « ffi i ic » L T 5 5 * ;V % W ± 8 0 * ;l/ % K T ? $ D , 4 , 4 10 
'-yt Fn*i/e7xr;l/©f fflisdU, 4 ' - v> t F D * S/ Vf 7 x - ;l/ ft X Xf m -f F 
a^y^cr.-g-Itffifflate^LT5 0 ;V % <fc D < 6 0€*»KTt?*D, fP7^1/ 
10«ffilS«fl/7#;V»*Jiff>rV7*^liO^IHS«iii:»bTO*;V%J:0**< 
3 0 t ;b % * ft T? * D , 4 , 4 ' - t F a 4^ ^ tT 7 x x ;F ft <fc tf >\ -f F a 4^ X > O # It 

D4/y<D7x/-;H47Kt«<D^!to 1 . 0 5 fc^ftfttSlStt 
aj?y x x t- ;i/<D«3fi73 0 

C 0 0 0 1 ] 20 

[0002] 

tfUv — #ft^<fl|ffcsftTfr»K:0t£ftTV»*#*, ffi T fe # ? ft o ¥ fr ft IE HI * Kf ft t -r 
«ft^M#tt©$llMyxx^;l/ftHc>$ A 14 *ij7-^Itiftj«fttt«« W ft Jt * 

*t8^?aisn, «*i • « ? as a b 8 * * & a LrcmmmiB&mm-emmi^t&Tz.Lx 30 

[ 0 0 0 3 ] 

Mlttl'Jv-tLtp-t Kn^-yglf f i: 4, 4 ' - s> t F n 4- ~> tr x x - ;F ft «t 

ov u 7 $ h ft § mm y x x x/i/tf* < frSttenTv^tf, w«nt tc«ns 
«.oori5»4pxa*36i«i(fil#akv-»d^jS**ofc. f cT^fJniSfi^TtfftD, fife 
^#iS[^it#t-5fc*^^^FP^y> j ^'i'yx^;i'^^«a-a'-rs.is^^ft?nT^?) 

(4$ BH BB 6 0-3 8 4 2 5^^$g s (t|SS 6 3-3 9 9 1 8 9 ft fg , t# f?fi B§ 6 3-5 7 6 
3 3f»«, 3 - 5 2 9 2 1 §fi«, ftSf 3 - 5 0 1 7 4 9 f^|, ® M ¥ 1 0 

- 9 5 8 3 9 tfi«, U| 2 0 0 1 - 2 7 6 6 ^«, #1 2 0 0 1 - 1 1 4 8 7 6 

$8 ) o 4Q 

[ 0 0 0 4 ] 

C» 99 # A & t * 5 i: f s R jH ] 

*<a^-T54ifOlBUB««*t), A K ff n £ M S * £jg L X W S C £ T? * ft o fc . 
[ 0 0 0 5 ] 

eoiS H tt * 'J x x f- ;l/ fig M it m m ? 3 c i: * R JH t t % „ 
[ 0 0 0 6 ] 

[n m % « j* -r s y> © ^ m ] 50 
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ci:^^v^/c'b, * fc ffj jg L fc o 
[ 0 0 0 7 ] 

*^fl)3« 

( i ) Tffi»jfi*ffi ( i ) , (in, (iii), (iv) feitf (v) fr&is^n 

. ( I ) # ( I ) % (I I) feitf (I I I) o^ff fc*f LT 5 5 t;l/%JLX± 8 

0*;V%WTT?* t> , (I I) ifi (i i) :J3 <fc tf (I I I) O^fttcMLT 5 0 

D** < 6 0**%KT?J5 D, «Jfi#fi (IV) «t (IV) fcitf (V) 
WE»tTOt;V%j;D*S< 3 0*^%**TJ«!), MUMi (I I ) jsi'tf ( i i i 
> O^fhfc (I V) 43 £tf (V) ^ft^SI«(t|t/K'$D, 1 0 

[ 0 0 0 8 ] 
[ft 2] 




20 



TOT 



[ 0 0 0 9 ] 

( 2 ) Ji. ffi ( I ) & ( I ) „ ( i i) % j. # ( ! j n © ^ It b T 7 0 ^ ;b % J-X ± 8 
Ot;|/%HTHS C tl-SSlitS ( 1 ) C*©« * y x * t 1 ;],, 

( 3 ) #SJ£ tjife (IV) # (IV) $s £ tf ( V ) © £ It M L T 1 5tMHt30t* 
%*»?*SCt*1ftttS ( 1 ) £ fc tt ( 2 ) letOlItt.t'Jxxf^K 

( 4 ) a a 3 o o -c , mm mm 1 , o o o/s fsiguftsifes^ 1 o~z o o p a • 

st'«C^tatt§ ( 1 ) ~ ( 3 ) ^ftlfritOlfttt*'Jl7f^, 
( 5 ) ( 1 ) ~ ( 4 ) l^f n^|2t©If B tt^iJ iXf ;b 1 ~9 9ii%t^OiOiWI 

giMfli 9 9 ~ i «a% t ^ e, a: ^n&Riegttisiiffi^^, 

( 6 ) ( 1 ) ~ ( 4 ) v> -f ft |B m <D ffi A ft 4"° D x X t- ;l/ 4 0 ~ 9 9 fi ft % * © fifa © g& 

tt © us 6 o ~ i m m % t 6 ft « m m m e at m m &. m , 
( 7 ) * © fa© t& mm&.mmtfX v y x x u > x ;u 7 4 v t & % ( 5 ) £ fc & ( e ) iq« 
^sjir^i4«is§fflitti, 

( 8 ) *Jfctt#UxX-r;H OOliitJjLT, 2 5 - 3 0 0 ft * * * EE # LT 

^3 c t « fc-r s (1) ~ (4) ^-rn^iB«©«jnt*y xxf;n*«j, 
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2 5-3 O OliaJ^i^LT^SC ^tf (5) ~ (7) ^ fn ft* 8B « <D 

( 1 O ) p - t Kn+i/^If i43J;tf 4 , 4 '-v*t Fa^->e7i^;K / W K a * 
7 > , x P 7 * ;V ®E , Wy7*;mfc«|*WK*fi*63f*T, 7xy-;l/tt2klfc»*rs/ 

-tKn^j/SiSicfffll^p-t Fo^^glfl, 4 , 4 ' - t F n * e 7 

. 4 , 4 '-^tFn^^Di-;I/ff)«BiAM, 4 ' - \l F n if 7 x - /I/ «s <fc 
^^Fn*;>0*ttffilIfc»LT5 0 * ;P % «fc 5 * * < 6 Ot^SKTTSD, t- 10 

D^tOot^KJittft, 4, 4 ' - ^ E F a + ^ £ 7 x :x /1, 4s J; rf ; W F n y 

y <d it «! m m t -r u 7 * ;v m ts <t t; -y v 7 * ;v ek © ^ it m m m &m « w t * * ;v t? & 0 

. M*fflOttjBli»t p - F a *is&Bmm, 4, 4 '-7tFa4 ; i'e7iz;^t 

tf/w Kn^/>©7xy-;vtt7kSio^f o 1 . o 5 aa*j«-efe§<i t^#m^-r 

[0010] 

*»9lO«*tt^'JiXf;l/8, TliiBJiiffi (1) , (II), (III), (IV) 
^itf (V) *^45*a(4#yx7>T;^$S 0 20 

[0011] 

[ft 3 ] 




30 



[0012] 

±IB#f3fiiiMA (I) iip-hFa + ^$iSi^64iLfeiIf fiffe?), ( 
I I ) ' tt 4 , 4 ' - i>' t F s > t*7 1 - ^H 1 6 L/iiilffi^, « >£s ¥ ffi (I I I 
) (i m F a * / > 6 4 fig L fc M & * ffi ft , « 31 # to ( I V ) ttf U7^;H*^i| 

b it m it * & * , mm ma c v ) (^v7^;n^6tsKi/c«if te^#^it 0 
[00 1 3 ] 

*^ffioiStt#'Jxxf;Hiil*t (i) , (II), (ill), ( 1 v ) 43 ± tf 
( V ) o»rilJt*ltti&K:Ssg-rsci:tJ;»), ft fc (I I ) <k tf (I I I ) <o 11 fiX Jt fe 
it; (I V) ft J; tf (V) ©fflltirh^ft^OlgH^L, *-n*ll#£to-&5<:fcfc:<fctK 50 
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mmtw x a ft & t # § c t # t? * , & £ # x s a « a < s Mic»<s8. 

[0014] 

(I) (I) , (II) fcj;tf (III) O^K»bT 

5 5 ^ ;l/ % W ± 8 Ot;b%«TT'$!), * 19 » S L < 7 0 * ;V % W ± 8 0 t ;)/ % W T t* 

* fc, (II) t±*it¥ffi ( I I ) 43 ( I I I ) (D&mictt U 5 0 

% «fc f) ± * < 6 0 * ;V % JLX T if fc t> s «ffSL<tt5 0 t ;V % <fc r> * % < 5 5 * ;V 
%«Tffcl, $fc, (IV) J±»ii¥& (IV) *3itf (V) o^WfcMLT 

0 * }]/ % ± t) * * < 3 0 * ;l/ % * ffi T? 0 , iOgfUlil 5t)V%Ki3 0t*%* 
fl»T?fc£„ «3fi¥{5t (I I ) fcitf (I I I ) oMt (IV) *5£tf (V) ©-^Bt^H 

^ s/ a # £ ® m jc m x t> * ^ „ -r * fc> % r*KfiE«t;vj fc a , * £§ * & < * u v 

[00 1 5 ] 

*f8fl-o*jitt*'jx7f;n4, ±ie«5s#tt (i) ~ (v) zmukk 2 , 

6 - 7 £ 1^ V S> ti )\> Jj? y $ , 4 , 4 ' - 7 x — ;U S> j!j 71/ j£ > f& s 1 , (7i 
J * is ) x * > - 4 , 4 ' - s> ij ;l # y K , l , 2-ex (2-^n;V7i/^-» x x 
> _ 4 > 4 - _ ^- A ;V -j* v gg ^ j. ^ 4 > 4 'i/-7iZ;H-f 3 , 3 ' 
-i?7i-;l/->*i3;n;yi, z , 2 ' - v> 7 x x ;v s> * ;b # v g% & if © » § ^ s? # ;l/ # >• 

gt. r^^^i, r-e^va, -t^s/^Btx i«7**^^*v»*i;o»Bfi«i?*;v#> 20 

®> 's*tkKofl/7*;Vlft2ol«i5?*;ViHyl < 3, 3 5, 5 '-f >5 
>^;t/-4, 4 '-^tFP + i'l?7i-;K t - 7f Fn^/^, 7i^)1/a-( 

F n * y v , 2, 6--^tF0*'>t7^y 1 2, 7-->*t Fn+->t7n>, 2, 
2 - tT x (4-tFn*J'7i-*) 7"n^y, 4 , 4 ' — fc Fnt->^7ir;i/i- 
•x ;l/ , i?n)i/A^ Fn^/>, 3 , 4 '-i^t Fo*->e7i-;V, 4 , 4 ' - H F a 
4^^7i-^X;l'*> 1 4 , 4 ' - i7 t F a + is X x X ;U X ;l/ X -f F , 4 , 4 ' Z? 
t Fp + ->^> , /7i7 >s 3 , 4 '-ytFP^'>e7x^;l/Sifo5?igi;t-;K 
x ^ u > y 1; 3 - } \y , 7nei/>^i)3- /K 1 , 4 - 7" X > i> * - ;l/ s i/^D'x + ^y 

^ ^ y — ;l/ , 1, 6 - 3f > z? 7$r ~ , i, 4 — y n 

=$■ if > 3^ * - m <D m K m > OK jS 5^ * - ;l/ *5 <fc tf 6 - H F P + - 2 - 7 h x fit , m 30 
-KHntfgatia^OgfikFc + i/A/H^BI, p-7 = ySES«, 6-7 
57-2-,t7hx^^ifCD^tt75/*;V#Vl, 1, 4 - 7 1- b>77 5 7, 4 
, 4 '-i^7?/e7i-;K 2, 6-i>'7'=/7-7^t'>'^^cD^ : ff^^7'5>, p - 

^ifc*jftB4fs«ifcft<, w <d ft m * a ^ m& com m *e * 6 « l 46 s 

[0016] 

*»Wfc*v>raffl-f*±i3ft*tt#yxxT-;i/o«H63Erfett, W W H S: < > ^ *n <o 

[0017] 40 

0J A fcf , ± IB ft S tt * U X X ■f St jfi K * T , ^?©«Ji^ri6*»»*L<|*tf6tlSo 
( 1 ) p-7*F+i'5IfifeJ;ff4, 4 * - 'J 7 -fe F + -> H - X x x ;l/ , 77-bF + 7 
■^^4?>&if©»fffl?5?t Fn + 7ffc&fro^7J';Hl:lli:fl/7^;H, -rv7*;tl 
« o t$ S ft s? * ;V # ^K^6)Ki^?tlilt#EJsS^<fcoTftiltt^Uxxx;V^^3g-rs 
To o 

( 2 ) p-t Fn + 7g,|f tJ5<};0*4, 4 ' - 5> t F n + *s \Z V x x ;F , n^Fn + 7 
F n 4^ */ it & m t t U 7 * ;b Bj % ^V7t5»;HKai?©55Sfl?e;*;l/# 

( 3 ) p-t Fn + ->gif|o7i^iUXf;H3i(f4, 4 ' - s> ti F a + -> e 7 x 50 
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— ;K /v^ KD^y y^Ho^f i^t FD + i'fb^itf P7^;H, -f 7 7 # ;l> m & 
( 4 ) p - b k p * i/ n Jft 8 Eg ts J; tf x b 7 $ >l Wl > -7 V 7 £ ;V m & iT <D 3? S ft -7" * ;l/ # 

k m ^ m <o *? y x - ;v * - * * - h^gisj-tt, * n * n 7 7 x - x x r- a> t b 

7c & , 4 , 4 ' - 7 t F n ^ 7 e 7 x ~ ;l/ , >\ -7 F n ^ 7 V & if © 35 § 7 n F n 4- J/ ft: 
[0018] 

^* - Ptp-tHn + ^SlSH8iif4, 4 ' - -7 t F p 4=- -7 tf 7 x - ;V , ?\->i h*n + 
7>, f l/7^;H, -f V 7 **»**S*S**T, 7 x 7 -;l/tt 7 J<ma^7 10 

#®K 4, 4 '-ytKD + ^e7i-;HJJ;tfA^Kntyy(D^tt«!fflili:»bT5 
5 * /]✓ % w ± 8 0 ^ ;V % « T 7f fe K> , 7 0 ^ ;V % JW ± 8 0t)l/%KTt*$5C ttfVfg b 
$ , 4 , 4 '-^tFn + ->H7i^;M|ffii*M, 4 ' - 7 t: F n ^ e 7 x 
x ;l/ & <fc tf ^ 7 Fn^7>cD-a-tt-ffiffififc^fbT 5 0 * ;l/ % <fc D ^ # < 6 Ot;l/%WTT? 

D ^ 5 o^;i/%<fcD^:^< 5 5t;V%«Ti?$5i:i:^jftL<, fb7^;Hofffl 
S^x 1/7^ ;l/M43 «t tf7 7 7* ;l/«o-ft-W-«ffla:h: ft b t o * )V %i0i;f < 3 o * ;V 
% * ffi 1? & t) , 1 5*;V%e(l3 0t;l/%Sl^$2CJ:A^SL^ o 4 , 4 ' 

- s? t: Kn + '>e7x^;Vfej;ifA^ F > O^ff-ffflS i; f 1^7 ^ <ki>W 20 
7 £ ;l m <D -a- 1+ « ffl S fcfc , HlWEf t;l/T-|,5 0 l»7j<Wl?<Dl£fli*tt, p — t h n t -> 

S Jl * m - 4 , 4 ' - 7 b F P * is e 7 x x ;U & £ m 7 F n ^ / y <d 7 x 7 -;H4?J<1 

£? $ b < s T HI fc: O V~< T (± 0 . 9O^«W±T?**Jlt*0*b^. 
[0019] 

, Rff &m o P -tFD*e/$iit$j;r;4, 4 ' - 7 b f p * e 7 x - >i , a^fd 
^ 7 v , 7 7 7 7 ;b g£ , 7 y y $ jv m , Is zk p ® % M ii , ewe^flS^fcSjSSfSitite 

ft Ji * x iifX^lMTtftffLStf?, 1 3 0-3 0 0°C(D«gffl-e2~6B#P^KJS?4J- 30 
7tf ;Wt?tftS, H 14 # V x X t- 7U <0 m M U & ( W * tf . ' 2 5 0 ~ 3 5 0 °C O IE B 
7^^»rlb, 1. OmmHg (1 33Pa) I1^E)S*^7 JttSSft 

*fim v & n ^ o t#&nrc^'jv-«^-(DMifiia*T'Kis^§§i^^2. o k g / c m 2 c o 

. 2MPa) [Ctoilb, E(SgfflT»Kl8tf6nftl!tU}P±t)^ h^VFttEitWtSi: 

i t? * * . » m s ^ a a ft - a * u t - * si jis -r § rc * tc * % u 4 7a a -e a& & , 3?xs± 
i/)UD'>6<, s n a o £ *) 'P a ^ « n rc ^ u v - ^ t# § c t w -v t , »s lv\ 

[ 0 0 2 0 ] 

W O * Jltt aj« y x ^ x ;l/ * « Ji t « |R K: , Hffifi^^tcj:i9a«-&SJS^^7?-&-5 
C fc #g 7? $> 5 „ 01) *. 11 > * » m (O WL $h 14 t° 'Jx7f;KO*'Jv-$fttt^ijdY-^ 

*a^«7?|»#b, ilIST> *fc«, SET, $cH14# V i7f;P©Si^- 5 40 

50 °C (« A tf , 2 00~3 0 0 °C) cDiSH7?l~5 0B#^i)P^b, «li^MJS^^7$ 
•y?Sg#*(f ?.n5 0 S ffl « ^ a « « It ^ a © # 'J x- - ^ S 3i T S fc <D # f IJ a 7a ffi T 

^5 -Si o 

[0 0 2 1 ] 

M r B tt # V x x r i » ^ g JS l± i M I T i f S ^ , ft m - §1 , fh77f;l/f 
[ 0 0 2 2 ] 

=*SB Bjy ollttt;ijxxf;Hi, »¥^»?ittl, 0 0 0 KiT'fc D , S b < t± 5 , 
000-100, 000, il9»^b<t± 20, 000-50, 0 0 0 OMf'£5 0 * 50 
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ft, # ? * 1 , 0 0 0$ffi(Dj£«'(D$**U: 1 il%KTf65 C *t » * L V> 0 
[ 0 0 2 3 ] 

* « v cotT^^^iafiitt^ijxxf/i/^Bjiaigi^fiLt g p c-l s ( -y 

[ 0 0 2 4 ] 

*f8WE*tt««lttJi!iJl^f;KOii«jEI4l~2 OOPa - s ifi U * L < , 
1 0 ~ 2 0 0 P a ■ s i 5 jf S L < , 0-1 00 Pa • stfttfcjftl^, 

[ 0 0 2 5 ] 

- t x y - k <fc a t so jg l te m T? » S a 10 

[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

j* f- ;i/ c # y 7 y p - h ) & ^iw«yixf;K aj?u*-**-h, m mm * y 

75 'J 7 5 F, 4»f«*'J75Hft2iO*!Jr3I«, fly* 4^ 

^ni^i/>x*7^ F, $ y d tf v y , py, I'Jxfi/y*^ 20 

if 1/>/7p tf Uy/#*t->*x vit Jr ^ xf i/>/7^y;Hxf;V«l^#: 

„ x 7- P > / y y y y } i ^ ^ ij ^ ^ ;V ±fc a -a- # , x 3- v y / m Wt e - ;i/ / y y y y ;v y 

■'J^^i^t&ftfeitfifby/7o^>-g-S7^U^y|Jt|^ft, AB S & 

x X i 5 X F7-f (DI7X Fv-*61lfh5 1 83: fete 2a«±©iB-&%ltf$*W f 
5 ft 3 ( " / " ttSl^^it. ttTBC) o 
[ 0 0 2 8 ] 

?&K*Iltt*^S«^'JxXf;I/OS*flt Uliii?'Jifl/yfV7^1/-F, 
'J7ntfi/>fl/7^ p-f, t;y7?vyf b7?l/-K *yifi,>-2, 6 - 30 
7 y U - b , ^'J7fl/yt7?l/-h, ^ y 1 , 4 - jy ^ P ^ ~> > ^l/yfb 
7 y U — h6itf#yx^i/y-i, 2 - ex ( 7 x y + 3/ ) x y > - 4 , 4' - 2> * ;V 
^^yu-F4^cos*\ #'Jxf i/y^v7^b-F/7i/7^ u^F, * y 7* f- U y 

fl/7?l/-F/^y7^-h, ^y7fl/7fl/7^1/-F/rA7^A;V*^->b 

— Ffe J; If # U y ^ n^ + ^ y y* ^ f 1/ yf b 7 ^ I/ - F / ^ V 7 ? 1/ - F a foiti^. 

[ 0 0 2 9 ] 

a te , #'J75FO*fl:fl|fcLTtt, W*.tfSS:K5**.k«!>H!S||*#1tK 75 7A;^> 

y 6 , t^ny4 ■ 6, t^D76 • 6> 7 -f p > 6 • 10, t^n>6 • 12, t^P 40 
y 1 1 , t'fnyi 2aHoiiBi*ijr5K, # u f) , 4? y 

h*t^fl/>fl/7^V75F) , * 'J ( *\ * it y U > -Y V 7 y ;b 7 5 F ) . 4"° ij 
7t7^1^7f 1/7^*7?F, # U CfF5^f l/>-fy7^iV75F) , # V (y 
^Hy^fV7fU7^^7;F) *£©»I»*i-»»;R#y 75 fciCfCti^ 
<3&S^-i*#3*tf54-u W^ftHTfmft'f ny6/t"'j ^ f l/yf b7 

y ;P 7 = F ) s 7^n>66/^y ('\**^fi/>f 1/7*^75 K) , t^ D y6/ 
-i n > 6 • 6 / y ('\tt)!fl/y-fV7^k75F) , # U (•^tt^f-by-l'V 
7^1/7 5 K) /*'J (^tt^fUyrI/7^1/7; F) , t-fpy6/*>J ( -\ ^ -y 
^3 l>y ■<( V 7 $ fry 5. / * y ht*^l/yfl/7^75F) , + P > 1 2 
y .1? y ('N + *^Fyfl'7^73F) , jK 'J C^f;Hy^f byf P7^F7; 50 
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[ 0 0 3 0 ] 

7 £ V - V , S^fV>t7^ 

7 £ p - f , *ufvy-2, 

^®#»Itt,|'JxXflK y--f* 

^7 5K) , t-f D> 6 6/*'iJ 
-i' n > 6 • 6 / 3tf y (^^••y-^g 1 - 
£ ;i/ 7 5 k ) / # y ( "\ 4^ v * 

=f- V V7^;V75F) / # y 
aR y (•<N^-9-^f-^>-7 : -U-^^;b 
U>^y7^/1/75F) , jJs° 
■^^t^f l/yfl'7^;l/)'S F 

7x7^ i/jfii, 

[0 0 3 1 ] 

^ O ft if* "P ^ 'J V x r: p > x ;V 
[0 0 3 2 ] 

m r* ffl v s p p s & , t is m 

[ 0 0 3 3 ] 
Ut 4 ] 



7 £ )V 7 5 F ) ft 
V Z V> "f ft Tf fe 

•5 ^ll^ttl^ 

u-h, * y i , 

6-t7? l/-h 
D76, t-f D > 
iV7U% t-fo 

c^^u- ^ f- P > 

W > -Y V 7 £ ;V 7 
U7fV7^;l/7 

7 5 F ) . t'f D 
y ( ^ ^ ;V > £ 
) ftt*(D#'J75 

y 7 a t° p > , # 

II tf ft 5 lfSft 



H**«f5ilt^?t5, ft 43 , 4± « 

fig^ttftif©^^e.^y 7 ^ u > x p 
feiift;'jif i/>f P7?^-fft 

6 • 6, t^py i 2 N t^f a y 4 • 
y6/*'J ('N + t^fi/yfl'7^ 
fl/7^;l/75H) „ t-fnye/t 
5 F ) s *°V ('N + t^f l/y^V7 

5 p) , t-iDy6//f'j ( ^ + -y ^ 

fl/7^;V7S F) > tftiyi 2/ 

y6/t^py6 • 6 / 1° y c^^-y- 

l/yfU73f;l/75 F) / tf U ( 
F , y * — Jtf ^ — h „ ^iJ7i~v 
•JXf 1/y, ABS, # y 7 x — U' > 



7 -f F ( P P S ) 
ffiS-e^ ?.ft 5 1 



10 



20 



[0034] 

[0035] 
[ft 5 ] 




30 





40 




50 
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[ 0 0 3 6 ] 

#> 5 P P S ttiMt4fcfcJ©#ttWSW&W 4' 5 - 3 3 6 8*§&ffifc:Safi£nSJ£«fl9# : P 
*©^«**-&tt*»«^TS, S V» tt # & f@ 5 2 - 1 2 2 4 0#&«-»pieMlB6 l - 7 

%o *mmK *j v t ± ib o « i# p, n ^ p p s^si^iDist.ts^i/ii^fift.'s 

[ 0 0 3 7 ] 10 

p p s (Dtom fc «fc «*t/i«^sffcir § tfi=i-cDiM*M?4 t lt nf^o 

^tT^^feA^O^-e^^o iP^JQ.JIMje«ffi#s 1 7 0- 2 8 O^^IftJtl, » 3: L < 
li2 0 0 ~ 2 7 0 TT?$5 o ^fc.MMBfHteffl^O. 5-1 0 OSfffl^I«?tl> 
$?i;L<&2~5 0 P# [18 T? & £ C0Wt*avh.n-*t5ct(!:j;!)|itt5|fi 

tt«i$»#<DinJ»St«T?»-)TfeJ;V>^, xfr * J; < L <fc 0 ±§ — K M S -T % tc & K it HI 
[ 0 0 3 8 ] 20 

LT, gjR&ifo^SMxjJH^T&^^MffT-e, flq Jffc #L II U A 1 5 0 ~ 2 8 0 °C 
-> it? 3; L < fi 200-270 °C, ft] Iffl « 0 .' 5 ~ 1 0 0 B# Iffl , ffS L< H2-5 OP# 

wAD^^a-r §^i*^0ii^T' # § o ia^ma<Dset±iim©iaate^«i-z? tsrc@es$ 
« in ^ & § ^ a as j$ g u cd jp ^ g m * m ^ % <d w <t d » s 

[ 0 0 3 9 ] 

l t m 7j< m m a , i& 7j< ^ m a & £ o* § m M if #1 
m 4 if # mi I s * , ctie.<Dftiatt2fflw±o^rtt*ffl»#to^:Tfflv«Tfem^. 30 

[ 0 0 4 0 ] 

v> § ai ?§ w i: it, p p s *##-r*flsfflfc£**Lftv'»fc(D"e&ntffSteMHtt3a:v'' 

^ v M A (f N - 7! f ;U t! d U F ^ > ?^f;l/tN;l/A75F, y^f;l/7-b h75 F4if« 

* S * S tt $ it . s> * f- )V x ;V * F , ->7f;PX ;i/ * > 4 if <D 7. ;b * * ~7 F , X ;V * 
7 $L 7th V, ;Hf ;^ h i? x =f- )\> -r Y V , 7-lz 1-7x77% if cD-rh 
> S i§ 5® s 7 * ^ >l x — -f )V , v*^n f;H-f iV> x b 5 t F d 7 5 7 4 if <D x — x ;V 
% % m s ?an*;H, ffi {b ;* x l" v , hD7PPXxU<7, ~ J£ It x ^ 7 , 7> 7 n ;V 
x^7„ f-h^^n;l/x^>, ^a^^v^v&ifo^nyv^jg^., ^ ^ y _ j- ^ 
y-;K 7°a/W— ;U, 7*7 — ;K 7 7 7 — ;u , if l/>y-"ijn-;K 7° a k° b 7 7~ 40 
ij u ~ A, , 7 x 7 - ;U , H 1 /-*, I'Jif P>7 , 'Ja-;P§|fo7;l'n-;K 7x7 

- ;V m m m , h ;V x y , *S/l^>fc2©3J«fl?jft<b 6ft 

s *pB**ix4ii*ijfSbv\ * re , c ti & © m m m m « , i«**fti*2ajHw±* 

m t* p p s ^ ijt » t « r © jjt » m m & w <u pi u 4 < , m m ~ 3 0 0 °c g is <d e « co m m. 

# m tR ~e * s o iJt}*ia*^iij<ftsKijjjfc}t«i*j^*<as«iRi*«*s^, a « « » a ~ 
1 5 0 °c co jjt ^ m Jfi -p + » x& * *>M# & n § o *ftW«»«tiJtj**Jt*nfepp s u ^ « l 



(11) 



JP 2004-18607 A 2004. 1. 22 



[ 0 0 4 1 ] 

»»fc*4PPsoffSL^ft*»«tt<!)»*tjiat«ft», ffiffl-rs2f<i4 3R©7k*a 
^ttH4-r*v2kT?36*cfc««»*bv'>. jfeTk aa a © at ft a „ 9 » , ms» o # k mMm <d 

PPS^KAL, fttEl*3b&^ttBEtl#mPi-Clinm* «#t§C!ltj;f3|Tfcft5o PP 
s tyk tomtit, 5 tfff S L^^\ ilfff , 7k 1 V y b P P S 2 0 

[ 0 0 4 2 ] 

LTlff feliif)7j<gl{cp p s ^Siti-LJ6S&2©SS^fe!), Qm&i&n 10 

s & « in & -T s t t $>ajmu& %> „ i^enssiip p s*^»-rsftffl*wb*^t,o 
■e*ntfWfc«ui®t±=&<, sfi, 7* a ^ ^- > m , m m ft £ © n bs & » * 7 a ?v & 

ym. tuumWk, i>"7 a ofSS eoApfilffiSiiftA^^x, T^y;i/i?, * 
T3 h > & & E <D II K & ^ IS ft ^ 7 £ 7b * > 6§ % Slf ^ ij ^ ;b ^ ft if © £ § ftg # ;v # 
>»x-^aC», vovl, n^^R, 7^;H, 7v;HS2<r)^*;P^yi, 
U>K, SI, J&SK S»& if ©&«l*tt{fc£tt;&: Htf&tfSftSo * T? t> Bf SL «Bfc# 

-r « fc J6 7k * fc {± m 7j< t? tst in m # -r s c t # » $ u v> „ * m » k m v» %> 7k it , mm 
a k «fc s p p sojfsuvMk^wjttoiiii »ftfcftv^««©7k&&w;i:fla.-i';t>' 

7t< T» & § C t if if £ L V> o 20 
[ 0 0 4 3 ] 

^swtffii/^'ns p p sojgittsufKiisHav^, 51 # 5 - 1 , 0 0 0 p a • s 

OOOT, SIIll, 0 0 0 /s) OtOtfjffSKtllffiSh, 1 0 ~ 6 0 0 P a • 
s cofgB ^ i; D » £ 
[ 0 0 4 4 ] 

» n tt # u j: x r- 7i/ 1 <o m © m ri ia a « i§ © ffi ^ ft m N n % <d -a- it # 1 0 0 a * % t u 

T\ i B B B ttt''JiXf;H~9 9li%t^L, fO(IIOil^[Ittil99~lllXT 

* t) , l< (illtt* 1 'J xxf/M 0 ~ 9 9 ^ co ft <o £} TJj gg ft |gf || 6 
0~lll%T , $tl, iO»SL<tt«ltt*'iJiXf;1 5 0 - 9 9 il%(C*fL, © 

#cos&nr^fttfig 5 0 ~ 1 mm% -es 3 „ 30 

[ 0 0 4 5 ] 

^^itfe^iii, m n ft # u 31 x t- ;v ^ f c t,± m h 14 si fa fig u co m, w, & s. =t © m <o m 

H. * it •# T It *t> ic , S6fc3fetK*#*E-&'*-*c£:*«isrfi6T»fc;5 0 ?t * » » # fc PI ^ S n 
4 co T- ft <^ liilttt, tt«4Ho3ls*#S«lt«ci:i!j«T?*5, ft 

ftifc0^^8!i«, •fe^Sy^il*, TX^Xhj«iSit, y;|/3-7I«, 7^5 

* O * ffl * 4i to co * 7° U V SO ( {flj x. «\ -> 7 > ^ * 7 7 'J > M ^ ^ X * - b % A y 
[ 0 0 4 6 ] 

c n & 3t m *r co a ^ t- # ^ ^ x « m ^ » s l < «> s s n s . *7xiioasii % - » 

7° co ^ a -y 7° F X h 7 > F A tf 5 ;b K X r 7^ - ft H ^ p, a JR L T ffl i^c ttftSS 
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* , **7xiiBit^>'S, u * y m , r z v a> m ft e © m m * s w± hr * 
ai -p as * n r v s 1 1 # # * l < , i#*j/*tf»iEjffsu^. s & s/ 9 , ^ * * 

— b ?s & H 0 a y 7° y ^ if m , f ottgsiiiT'jai^nt^sc t^iift l< , x a? 
^ s/ ^> ^ y s y 5 y y =, y % © f, y -? y v ^JW k » * „ 

t 0 0 4 7 ] 

sg ft e © m m ft it w sg tj « m & 3 * m s n t ^ t t £ 

[ 0 0 4 8 ] 

^»»OS^ltt, »ltt*'JxXf;M 0 0M«§Pfc*f mn 2 5-3 oonap-? 10 
0£L<«3O~2 5Ofi*g|K J:D»*L<tt3 0~10 0«»«5T?*«. 
[ 0 0 4 9 ] 

» 1 0 Olia5K5tLT^«#OE^i(i, M 2 5~ 3 0 0 li»tf*5, **L<« 

3o~2 5 ommm, & b&t- L < & 3 0 - 1 0 0 «»gi5-<?£ ;g, , 

[ 0 0 5 0 ] 

^e>fc, # % ua © *s # y xxx^sfefc&RisittwreffijSttteH^ Hftssotw* * th- 
ug: Jg jffl (fctxBt^^- F7i/-;K tHo*;>, * X 7 r h « *s <fc tf c n & 

3R*t*B#J3: 2) > SIMM, * J: tf MlRifcjM* H ©S«©*iPaK *H>T Si & ttf BB « ft © 

# B2 ^ L T , Br J£ © £ * 6 fc £ c fc # 1? # § . 
[ 0 0 5 1 ] 

c n 6 © S im $j ^ * W % E t s # ffi » , i8»S»fc:£*e:fcjF#£L<, ilfliic 

— %Lm & L < & -mWmm%: E*m^, 1 8 0-3 5 0 °C. J;t)ff£L<li2 5 0 

— 3 2 0 icofiATiMIBI bTMIttt; U iXf;H«l liSSRTffittlffllgte^fe t 30 
tScttfTts, ^©BStcti, l) ffi s B B ttJ}-° y xx^;V, *©{fi©H!iRrfflttaf», 

x x ;b * a i.g ft tc # ty a a ft tff II ffl fig Ml ( v X ^ — ^ >y b ) % l > ^^-PlSoi 
ftKi!SSJ:5fct<oflliOftqriatt»J», 3t « « J; tf * © fiii © ip S« £ jg to f * 7? ft ( v 

vT?3«*#*At;*©«©*iipjw*«ijtara^i!i*iini6aH, Ho^rj*«ffl^Tt,^*t> 

[0052] 

ur#6ti**aw©«*tt*i; xx x;b*3 <fc i/ M ii tt « lit « m a , »i^x, 
y # h y a - h $l t % c t *s g «, T /> ^ < £ § o ^6fct^ao$jitt#'jxxf;i/ 

« 1 8 0~ 3 5 0 °C s cfc 0 Sf $ L < fit 2 5 0 - 3 2 0 °C t i& U H S M fig ffi ~% fH V fe 0 

. ^ ©fft©iiRr^i4^fli tut y v-)()t^ i ^ f(cg A t5 c k^RTfiiT? a& 

[ 0 0 5 3 ] 

* & a * % © JS a ft # y x x x ;P *j «t XS m <*S M tt ® m ffi. fit Ml a , «e A » ft , 96 ft fc 

«nr*s»K ji«©»wjffi^s tfWfitms /bx^fs if ©fig»^?s fc * o t, mnrzm 
mnm if ft a s si«tt%tt§E^7c^«a, y~b, mm 

> / w 7\ 7 -< ;u i, ft £ fc in x -r % c t m (i 5 „ ft -e t ^ u it % {g # x tt fc a n 

4 C t ^ 6 It W fig « fc <fc O f« & tl § « M • m =f p a o ffl ft fc 3fi L T V> S c 50 
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C 0 0 5 4 ] 

■y - x , x^7f ^ a > t* ~y v- — , ^ u 3 v -y — x , ytv y & 7 y ? s 51 

M£§s 7°:?7\ 7° l> > ME US 1£ , f a-t-, xU-Ar, 
a 7 * ^ , ^?H7*y, /Jn H ^ - # - x If'N-jfM-x, ;^-t^i-;K a^j; 
> 7* % ¥ & , ffi A -r 7 X 7° U - gP 5, , F D D+ + 'J y F D D '> t — > H D D gp p n n 
q& - # — 7* 7 y> a * ;V 9 - , ^7*'77yft, nyifa - * — HJtfffi&Hfcftai 
^*XS«^-«?SPS,;VTR9IJS,. fVUifift, 7 ^ a 7\ 'NT-Fy^t-, ft « 
3S> * ? L' > & §P S x SiiS, :* - 7 s f * • U-f-f-fXi' ■ n 7 7 h 7 s ^ x 7 10 

Fr/a-feytf-fcafcHfcftaS+iS**, *3**ftttAffi&. * 7 X n 7 t° a. - 7 - 

laaauift. wistiMaapfl,, 7r*j'5 , JBi»a, mumms, ft » ?& * , 

^VXfiS, *tf«l»«:H<?)=&«i«i«. * - * - 8p A „ 7 # - , 7 ^ 7° 7 

^-aHK«ai«n*««H5HB«, msi, mmm, i^safti?n5)K 

Ot-^-*-* F\ «& ft # V 7\ :c > 7> 7 <1j £p t!< 7' a -f 7 K ^t7b^-X^ 
2/^-7* 7 - , ^-vT'^^-x^-t)- — , J# M # X -fe 7 ^ - , i<$ £p 7 J< -te 7 1?- - , tft £ -fe 7 -9" 20 

— „ XO\yb;U#^$/ 3 :v-fe:y+>- — x 7 ^ 7 7 7 7 h :}-° v> -7 g :/ -fe 7 1?- — , x 7 — 7 n 

— 7 U-*^y h mm-HZsV--, X7ayfflt-tx*n^-x, suss 
7n-3yl>D-;l/;1;P7*, v^i-^-^-^-ffl7"9<y^^*;l/^-, 7 * - 7 - stf 
>7W^^-, 7-e^-W>. y-Y^-^-^-M^SPffi, fiXhH'a^, X 

— X^yf, X 7 — £ — U Ix — , b5>X57>'ayffl7i't-A-^x, 7 Y > 
F^t.7->t-7X;K i7ny;U*X^yfI«, Mi«il^#ffl3Y;k t a. 

— Xffln*7#--, ^ _ ^ ^ _ 5 ^ > * g fiP ■& ffe » « , Xf-yT'^-^-n-^-, 5 
2/ 7° V *r y Y , 7>yj7b7^-, 7 7 7Vn 7 s? 7 7\ Xp-^ifxhy, V U 7 7 K 

71/2,, 77f7*-ffl7^*A, t««lf|7^;l/A, SISffl 7 ^ ;1/2a n glffl7^;K 

— l Jt:>ffl7^;l/i,, 7-hfflj£fcLT(±g»jj(iftgp^fK F7FU A, 7 7 X h n 7 7 
F/U/l/©^7 F«, MV^-^^Y K7b-A08f#, MlOlf ;ty (« 
. S ffl # , if?-, ^ fi. 7 7 7 , 7" U — ^ * - x , ^7Fnr>t-Sffl/'X;K 

o:737'^«Jl5 : -3.-7'*?J;a"- ; etie.(DjaaSp I S I {c:WfflT?*So 
[ 0 0 5 5 ] 

[ 0 0 5 6 ] 40 

Slffifl 1 

Sj?S, f Wf«f^fc4 LOEtS§itp-tFD + i/$lfi 7 9 3 g (5. 74t 
71/ ) , 4 , 4 '-^tFD*i/Di-il/ 2 0 3 g ( 1 . 0 9€;1/) , A-fFO + 77 1 
1 5 g (1. 0 4€;1/), fl/7^;Hl03g (0. 6 2t;l/) , ^V7?;H2 5 1 
g ( 1 . 5 1 til/) i5i[f»7j<ifSl 0 5 2 g (717-^6*11^1^01. 03^1 

) * ft a * , ii^xiiMTT'i^Uitfe i 5 o °c -p 2 m m r js s * * it , 2 5 0 °c 

S T- 2 . 5 PtflT'SiSL, l«l«jtit6Kl. 5 m fS V 3 2 0 °C $ T ft M L /t „ * O 
#1. 5UIT1. OmmHg (133Pa) t»EL, It 3 0»HS)£*»^1I^ 
^ y 2 7 If:. Wlp S S F B T (i 3 2 8 °C T' o /t „ 39?K:EJ6g»rt*2. 0 k g / c 
m 2 (0. 2 M P a ) 1C ftp EE L , jt S 5 m m <0 R lit W □ * 1 ^# o P & * f£ S L T ^? 'J 50 
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[ 0 0 5 7 ] 

COlittlUXf;!/ ( A - 1 ) « p - ^ >> ^ v y x - h # {ft jtf p - 4- y ^ > ;/! 

— b ¥ fit , 4 , 4 '-yt*^l?7i-;Hl{ij3itfl , 4 - 5> * ^ $/ ^; y -t£ y {ft co # 

-;l/*ffi*J:af l , 4-^+My^y|fi^sti^iT5i€*%, ^ Uy $ u ^ 
b ¥ fit * s 7- b 7 £ b - b m fit *3 £ tf ^ y 7 * b - b * {ft <d ff t M L T 2 9 * ;b % 6 & 
^ T m (SS*tt*iJiX-r;l/OHI|/S) tt2 8 5 tT?, »¥^^?1 4 0, 0 0 0 T\ 

1 . ooo*l(Dl^^ill%KTt^!), *fl:S7n-fxii-4fflv\ 

?S« 3 0 0 °C, 53iafil, 0 0 0 / s T?Hfc Lfe»»«?]**t 5 0 P a ■ s T?fco fco 10 
[ 0 0 5 8 ] 

43 , ft ( T m ) » ^ M ^ ft jfiij fc & T > * 'J Y-f SjS^ f, 2 0 t/^(D#ifi^ft 
-P8JgLfcfcfc«S!J*tl3®*&k!-*ifl£ (Tml) (Dglt^ T m 1 + 2 0 *C <D U S'T 
5»Mffi»lftft, Z OT/»(DM*ffT?ilS?-I»j|ILJtl|, fg 2 0t/^O 
J^Msfefr T*«J£ LfcBEhl«ai?n5!R5ftt:-^Sfi (Tm2) tV1t a 
[ 0 0 5 9 ] 

bTGPC-LS (^;l/§S^DVh^77-*ta) fete £ D MS b, fS^^S*? 
[ 0 0 6 0 ] 2Q 

( 1 ) ^fx^tt 

lilI£li/^+yi;l/Y-ttlT GA 7^ffl^T«i,tt#'JxXf;V<D^l/7 b 1 

l k m & mmmm * miz l tc <, m n tt ^ u x x ^ ;v a - 1 <d ta m m m « o . 1 2 %t»»? 

( 2 ) mibm 

M A tt * u x x -f- ;u * 14 jS + 1 0 °c t? in ffi b 1 o o ^ m jp © 7° b x 7 ^ /b A * \f- & b , 2 
OmmX2 0nimHS4'li;fe5O. 1 mmig«±©*« JOj|jj|ft$ftjt fe, ffi A & $ 
'Jxxf;l/A - 1 ©Sit(ion?feo/c 0 30 

[ 0 0 6 1 ] 

9ffl> fittf *§Aft4 LOgjSS«ICp-b: Fo+5/«If » 8 2 9 g (6. 0 0^ 
SU) , 4 , 4'-^tKP^^eXxx;l/ 20 5 g ( 1 . 1 Ot*) , a^Fd^/V9 
9g (0. 9 0 ^ ;W . xb7^;l/^66g (0. 40^;l>), -<V7^H 2 6 6 g ( 
1. 6 0 * ;10 zxfte&mWl 1 0 5 2 g (7 x 7 - ;M4 ?J< M ft O 1 . 03S1) 5: 
<f±&#, i^^fXIitTTaifLaAm 5 Ott2^|«gjSStftS, 2 5 O °C £ T* 
2 . 5WIBT?»»b,'m*nUff»lfeS6fCl. 5««^ 3 2 0 lC$TSSLfto fOtl 

— 5S|(fflT- 1 . OmmHg (133Pa) fcMff b It 3 0 ^MS(5^Htli^^^ 
Tbf Co «^I^fiSFBTI± 3 2 8 tT$oft„ 5J?tR*SS#rt*2. Okg/cm 2 40 

(0. 2MPa) in BE L s IS 5 mmOR^ttffip t 1 ^r»op^*gi ij 7- 

[ 0 0 6 2 ] 

C © i£ A 14 # U x X t- ( A - 2 ) p - ^-^ ->^y Vi- hijif^ p + yx 

— b ¥ (ft > 4 , 4 ' - 5> ^- ^ > e 7 1 x ;b $ {ft & «t tf 1 , 4-5> , ^-^S/^>"tf>#{ftO^ 
It ft b T 7 5 * ;b % % 4 , 4 '-ft*-S/e7i-A*ttS'4 1 4 '-^t^i'^i 
x ;b * {ft 43 j; tf 1 , 4 -yt + e/^y-B^^tO^fl-tMLT 5 5^;V%, 7" b 7 £ b - 

b * {ft # x b 7 £ b - b ¥ {ft *5 <fc t>V 7 7 £ b - b * {ft © ft ft b T 2 0t;Hfr6ft 
t> , TmB 2 7 6'CT, R¥«»fl 4 2, 0 0 0 7, fro, »fil, 0 0 0 *SSOfiS 
^lliKKTT'SD, fig 3 0 0 °C, WWfiiJtl, 0 0 0 / s 7?«lj£ Lft»»«fft«« 50 
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5 5 P a • s 1? & o ft . * ft , ffi A tt # 'J X 7. T )V A - 2 © ftp j& M * 0 . 1 4 % % J| % 

m* o mx^^rcc 

[ 0 0 6 3 ] 

ffl^M, BWf*iAft4 LOgftgSICp-liFD + ^glfKe 6 3 g (4. 80t 
JV) y 4 , 4 '-^tFo + '^7i-^ 2 6 6 g ( 1 . 43t;P) , A^Fa^yyi 
2 9 g ( 1 . 1 7t;l/) , fU7?;H8 6 g (0. 5 2t;l/) , ^V7^VS 3 4 6 g 
(2. 0 8t;V) , *J;0\ i?J<B»l 0 5 2 g (7i/-;Vtt*iI*ft O l . 03^ 
*) £ tt & & , a*^X*H*T-efllffba*t6l 5 0°CT?2B#HgJSS;*-eftm, 250 
°C4-e2. 5B#RS^#SL, 1 B»M«#lt« 6fc 1 fl*|R|T? 2 8 0 1C*T«#*»Lfc. *©fc 10 
1. 5 m m 1 . OmfflHg (1 33Pa) KUffiL, IIC3 0^|HSiS«{tltli#$ 
5t 7 b ft Q «l?M^MSFBT« 2 8 5 0 C-e2feofCo ^JteEjSS«rt*2. 0 kg/cm 
2 (0. 2MPa) fc An BE L , ii5mmiOR«lttaP* 1 P^^g^ L t ^ U 7 

- % X h 9-2/ F tt ft «c tt W L , A'V:5f-KiD^P^^XLft„ 
[ 0 0 6 4 ] 

coiitt^'Jixf;i/ ( A - 3 ) a P -* + ->^yVi- ffi^p-t + ^'iyy'i 

- h ¥ ft , 4 , 4 ' - s> * 4=- e 7 x - * {£ *j * l , 4-i?*4 1 5"0-e;/J|Hfc©<fr 

ft M b T 6 5 * )V % , 4 , 4 '-;t + ^e7iZ;Ht;j(4, 4 '-^^4'>e7i 

- ;l/ J* ft *3 «fc XS 1 , 4 - ^**J''^v-ey*fico#f|-fcJ*bT5 5t;V%, fl/7^1/- 

»K Tmtt2 4 3 fP, fi 2 5, 0 0 0 T? , ft^o, #^fi 1,0 0 0 * ffi CD fiS 

MiIKtlT?*!), Ifi3 o ot, M Kf m A l , o 0 o / s Lftiiftft^ 

1 2 P a • s?$ofe„ * ft , iItt*'JxXf;l/A-3Oil0iaitt0. 0 9%, H ft 

[ 0 0 6 5 ] 

*i5Sf?iJ 4 

**»»©ti:Sii*i 0 7 5 g (y x. / ~?vn^mm^ni(o i . o 5 ^ s ) t b it &lk it 

1 ti«<D7jaTlf B ttt'UxXf^A - 1 ' 3M#ftc lftt#UXf^A-l 
' ©Tm(i 2 8 6 'CT\ IT^^flS 2, 0 0 0 T? , fro, # ? « 1 , 0 0 0 * © 
^*'lli%ttTfJ^ S 3 0 0 °C x m m 3* « 1 , 0 0 0/sT»HgLft»»ftt<|< 30 

9 0 P a • s s tOiSia 0 . 1 8 % , £ ft ft tt 1 ffl T* o ft 0 

[ 0 0 6 6 ] 

■ 

31 & X x §UJf*iift4 LO£fegggEp-t KP4P'>$If i 7 9 3 g (5. 7 4 t 

)\> ) > 4 , 4 '--7U*Dt~>t*7i^;l/ 2 0 3 g (1. 09t;l/) , A^Fn^y^l 
1 5 g (1. 04t;l/) , fb7^Hl 03g (0. 62 ; &;b),-f'y7^;U^25 1 

g (i. 5 i *3itfi7j<@ti i o 7 5 g (7 x / — ;u te 7k b* K ft- © 1 . o 5^1 

D * tfc # , « # X S? H M T T? jft # L ft & 1 5 0. °C T* 3 Rf KB S J6 « ft tft v 2 8 0 °C 
ST'2^fflT'#ilLl^ffl§#t, £ C, |c o . 5BIBTf 3 0 0 1C*T#JiL0. 5 B# M fit 

w l , o . 5 m n t» 3 3 o °c * t » a l o . 2 h# « u w l , i^w^wtaLft 40 

ST7J 2 5 0 1 C$T2lHT'#iL, 2 5 0 °C T 2 0 Bf M A ft L H ffi M * fj o ft 0 
[ 0 0 6 7 ] 

COiSfttt^iJIXf/V ( A - 1 " ) It p - ;t 4^ is ^ > i/ X - h iji ft p - * * */ ^ > y" 

x — h # -fit , 4 , 4 ' - xx;l/f fifcitf 1 , 4 - * 4^ ^> ^ > 4f V # ft © 

x =. ;V # ft *5 J; & 1 , 4-^*4^>^V^>J£ftcD-£-ftE*fLT5 1 * ;U % , x U 7 ^. U 

- h ¥ ft w t b 7 * u - h # ft i tf -r v 7 # u - b m ft © d it tc m b r 2 9 ^ /u % & 

*»K T m « 2 8 6 °C 7? , K T i§ «■ ? ff 5 5 , 0 0 0 T? , O % » ^ ft 1 , 0 0 0 *10 
*»iClii%ttT-!?a5 5, §8 3 0 0 1, 5? » 51 Jft 1 . 0 0 0 / s?j(]6Lfe»itti 50 
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* 1 0 5 P a • s N hummm (A O . 2 4 % , gft R ft 3 fffl T* % o fc o 
[ 0 0 6 8 ] 

1 

« ffiW««»* fc 4 L ©E£»»fc p - K n *5/jfc*»|fc 8 2 9 g (6. 0 0^ 
7lO , 4 , 4 ' - s> t F n 4- e 7 x - ;l/ 2 4 2 g ( 1 . 3 0**) , /\-fHn + ;v7 
7g (0. 7 0^^) , fl/7?;H6 6 g (0. 4 Ot*) s -fV7^;H 2 6 6 g ( 

1. 6 0t;V) teitfi7|<Bii 0 5 2 g (7xy-;H47j<il^ftcD 1 . 03^1) ^ 
-ftii * ^ t*f ZSlMTflJlL^^^ 1 5 0tT2PlMK*SJ^ftt, 2 5 0 °C g T? 

2. 5St|T#SL s l ftfgjft £M£? 5 K: 1 . 5^.ffiT?3 2 OtST'SIlfto f Oil 

. 1 . OmmH g (1 3 3 P a) £«EL, It 3 0»WKJS«ttttIi^%^ 10 

7 Lfc<, ttH^iSfiF BT« 3 2 8 tT$7ft 0 3KfcEJSS»ft*2. 0 kg/cm 2 
(0. 2MPa) fciPffbs Ig5mm?)R|l}l:(itP$l^jfoPi*|iLT#UV- 

[ 0 0 6 9 ] 

COiltt^iJxXf^ ( A - 4 ) &p-t^^^yyx-h#fi^ p -t + $/^>yx 
— tiU 4 , 4 ' - S? * fy \£ 7 x - ;V J* ffi £ Xf 1 , 4 — 2/ m/%.&<D-& 

9\KM LT 7 5 4 , 4 ' - v> sj- ^ J/ vf 7 x — ;V ip. fit 4 , 4 '-^i^->e7i 

x;VfftftJ;o*l, 4 - 3? ;* * 5/ > -t? > # <£[ <D £■ ft *f L T 6 5 *r ;l/ % , 7- 7 2 V - 

h#fe^^P7^P-h#te*3J;a ; ^y7^^-h^fiL©^Sffc*tLT20^;b%^&75; 

t), T mtt 2 7 0 tT, StTi^^xI 4 0, 0 0 0 7?, <n -3 s »?f 1,0 0 0 20 
1 lt%KTT*« tJ , iSt 3 0 0 t, W»rM 1 , 0 0 0 / s 1*m% U » B» fi # 

5 5 P a • s^Jofc, S ft , «Itt*';x^f;VA-4Oli0j|SJSitt0. 2 5%, M ft 
» fct 6 ffl 2& o fc „ 

[ 0 0 7 0 ] 
it««9 2 

mnm, iwt 4 LosisssKp-t hp + j/si«98 2 9 g (6. oo^& 

71/). 4, 4 '-ftFn^i/e7i-;l/ 2 4 2 g (l. 3 0t;V) , Knt/y7 
7g (0. 7 0 ^& ;V ) , fl/7^;H6 6g (0. 4 0 •=& ;V ) , •l'V7^H2 6 6 g ( 
1. 6 0^/1/) *±rfi*ffttl 0 7 5 g (7x/-;H±7j<^a-g-fi-0Dl. 0 5^1) 
ft 5i * s «*#X*n«TT»fliL*# & 1 5 0 °C T* 3 R# H S ifc 2 ft tf: & , 2 8 0 °C S T 30 
2 Rf ^ T?#i& L 1 B# Hft&& % S 6 -fc 0 . 5^PIT« 3 0 0 "CST#jgL0. SBfiffijf L 
. 0 . 3 OtS-pffflLO. 2 Bf HQ « ft L , f§ 6 ft fc £ f* * ffi * ttj L It „ & 

Tf 2 5 0 tfe2^MT'ISb, 2 5 OtT'2 0 H$ « « 4$ L 0 ffi £ # % fi= r> ft „ 
[ 0 0 7 1 ] 

coSItt*ijxxf;i/ ( A - 4 " ) (ip-tti/^yv-i-nfttfp-^-^i/^yy 
^ - h # ffi , 4 , 4 ' - S> * 4^ 2/ e 7 x - ;l/ * {fit 43 <k tf 1 , 4 - S> * * ■ S> ^ > -If V ? © © 

* tf- ** t T 7 5 ^ ;V % , 4 , 4 '-■^**->e7i^;l/#ffi ! !)i4, 4 ' - 3? * * ~> 7 
x =. ;l/ m 4ft * * If 1 , 4-^t*->^V-yy*&©^ft(C^LT6 5t;V% > r- U y * V 

* t) , T m(i 2 7 5 °CT\ 5 8, 0 0 0 T? , fro, » ? ft 1 , 0 0 0 *«© 
M^^lIl%KT7feD, St 3 0 0 t, 51 Sf 3H Jg 1 , 0 0 0 /s?I^LftiSHteg 

* 1 1 0 P a • s , $5 m ft it 0 . 4 4%, Wttt 1 5 fl 7? fe o fe a 
[ 0 0 7 2 ] 

ttttW 3 

» M , fttB*i^f:4LOKJS8SKp-tFB + J/$aS» 8 8 4 g (6. 40^& 
) , 4 , 4 '-'>'tFo + -7K7i-;l/ 2 7 9 g ( 1 . 50t;l/) , a^FD + 773 
3g (0. 3 0t;l/) , xU7^;l/^l00g (0. 60^;b), -fy7^;Hl 9 9 g 
( 1 . 2 0 t ;1/ ) *3 «fc a' »| 7j< n II 1 0 7 5 g ( y x y - ;H4 zk ft ffi 3t © 1 . 0 5 S « ) 

* ft )A # , tt««j2 fcPSitLTft A 14 * U x x x ;l/ A - 5 " f# fe 0 50 
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[ 0 0 7 3 ] 

^Slttl'JxXT* ( A - 5 " ) It p - * * y * y V x — h J£ & & p - * * y ^ y -J 
x-h^fe, 4, 4 ' - y?** y fc 7 x x;l/#fiz$5 <fc T$ 1 , 4 - 5> * * 5/ ^ y -tf > J£ fir © 
Mt»LT7 8t;H, 4 , 4 '-^t*->if7i-;HfiAU , 4 ' - V * * y fc 7 
iX;l/#fit^J;tfi, 4 - i> s :* ^ v- ^ > y fir © ^ ft fc >tf L T 8 3 t )V % , fP7^V 

ft tK Tm«3 1 OtT\ I¥«dfi48, OOOTf, fro, 1 , 0 0 Of iS© 

i n%KTf$ t> > m 3 o o °c, w^a* i , o o o / s v comm^&itwiM 

T* * & *•> o ft: o * ft s iP M W * tt 0 . 5 9%, m % & it 3 9 {0 V & o ft „ 

[ 0 0 7 4 ] 10 
Jt«09 4 

«»S, f ffif 5Iifi:4 LOKfS§Sgfcp-t Fn + '>$lSi 7 7 3 g (5. 6 0^ 
) , 4 , 4 '-?tFn+->lf7x-)H 86g ( 1 . OOt*) > n-f Fn + yyi 
32g (1. ZOtW , fP7?iH2 1 6g (1. 3 0t;l/) % ^V7^Hl 5 0 

g (o. 9 ot;l/) IsitfiTKSi 1 o 7 5 g (7x7 — ;H4 7j<g?S-a-ff-fiDi. o 5 Si 
) % ft & * , )tl5iM2 tWSCLTHtt#iJXXf;VA-6" * # ft . 
[ 0 0 7 5 ] 

x — t # fir , 4, 4 '-^t + ^e^i-^^fifc-jct}" i , 4 y^ y y & <d 

If fc n t T 7 2 ^ ;V % , 4 , 4 ' - v> * 3- >- If 7 x — )V # fir ft 4 , 4 '-i/'t^v-E^ 20 
xz/l/^ffifeitf l , 4-yt*^^y-t?y*ffi©^f bt 4 6t;l/%, "rU7 $ u 

ft Tmli 3 6 4 tT% »¥^»?1 4 7, 0 0 0 T? , *P O , # ? » 1 , 0 0 0 *SIO 

jaa-** i si%KTif* o , urn. 3oo'c, litis i , o o o / s <d m m » & it m m 

T' * ft *•> o ft o $ fc . An £ M a t± o . 8 4%, a ft % a 6 3 m t* & o ft „ 

[ 0 0 7 6 ] 

it«01 5 

SWf*fifc4 L©KM§§fcp-fc Fa + ^$flfl 7 4 4 g (5. 3 9 ^ 
) „ 4, 4 '-?tFoti/lf7i-;l/7 1 g (0. 3 St*) , A^Fn^;>2 1 
lg (1. 9 2t;l/) , t U7 $ foWt 9 \ g (0. 5 5t;l/) , -fV7^1/»Z9 2g ( 30 
1. 7 6t/l/) t±tfi*B»l t) 7 5 g (7i7- ;Ht*»I#f|-0 1 . 05^*) 
ft 3& ft «E 01 2 fc III ft L T M Sk tt *'jlXf^A-7" * ft ft 0 
[ 0 0 7 7 ] 

coiltt*yx7f;v C a — 7 " ) li p - 1 + '>^ 7 i/x - p - ^ ^ > y 

a — h # fir , 4 , 4'-^^-4 1 ~>if7x-;l/*fir*3«ttfi, 4 - s; * f y -fc v J& fir © 
■pfttM IT 7 0 ;b % , 4 , 4 '-i'ttJ'Di^^lfiiAM, 4 ' - * * $/ fc 7 
xx;i/$tfeitf i , 4 - s>' ^- 4- y ^ > ft y m fir © ft fc *t L T 1 7 t ;l/ % , y 7 # y 
-F#&A^rl/7^1y-F#fif$5,tt;-i'y7^l/^F#ttCi^fl-(!:MlT2 4^;!/%*^ 
ft t) , Tm« 290 "CT', t¥^»fl3 9, OOOf, ^ ? M 1 , 0 0 0 * jSS O 

i ii%ktt*$ o , 3 o o ic» mmmm 1 , oop/stiSLft^iss 40 

if 6 5 P a • s T -3 ft o * ft > j)U m a ■ ti 0 . 4 9%, SW(i30iT*S-3ft. 

[ 0 0 7 8 ] 
it 15 0!J 6 

9 m * * « A ft 4 L CD S JCS §8 fc p - fc F P ^ 5/ S S If IS 8 2 9 g (6. 00^ 
;V ) , 4 , 4 ' - y' fc F O 4^ fc 7 x - }l> 2 0 5 g ( 1 . 1 0t/l/) , A^F*B*/'y9 
9g (0. 90 ; t;l'),-7-l>7^;L'^133g (0. 8 0*^) , -CV7*/b$1 9 9g 
( 1 . 2 0 =e )V ) *3 J: tF * 7k m m 1 0 7 5 g ( 7 x / - ;V ft ?J< K £ It O 1 . 05^1) 
* ft * , tfc tt F IJ 2 fc n «R fc L T ft H B B 14 # U x 7 f ;l/ A - 8 " * |# ft 0 
[ 0 0 7 9 ] 

roiltt^yixf;!/ ( A - 8 " ) tt P - t4i/^y7x- {i^ P -t*->^>7 50 
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^ - h # ft % 4 , 4 '-v ! ^ + i'e7i-/l/#ti6±yi, 4 - 5? * 4^ i/ ^ V € > ¥ © CD 
^ttfc»LT7 5^;V%, 4 , 4 '-^tt>>e7i-;l/#ffitf 4, 4 ' - i? * * is t£ 7 
a - ;!/ *4ft J; 1 , 4-^**i/^>-ifVf t©^ff£jltLT5 5€;l/%, ir 1^ 7 # P 

Tm(i3 1 5"CT\ tfi^i)?I4 1, OOOT, *i-3 v 0 0 0*|(9 

f$,fttP 1 ilKKTTS IS 3 0 0 'C, 3? ®f ttjg 1 , 0 0 0 /st'«DiII5S(iI^ 

t* * & *> o „ * ft „ Aa it « * a o . 55%, a ft » a 5 7 « t? & ^ it „ 

[ 0 0 8 0 ] 

[« 1 ] 
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[ 0 0 8 2 ] 

m m m q ~ 1 1 . tt m m i ~ \ 1 

#ftiftt*'ji^f;n ooiii**v<-*6sxu * 2 tc * i- ia -a- s © as * # 

(B*«^fig?^^^X^a 7 7* F X h 5 > F E C S-0 3 T - 7 9 ODE/P, «R H ft 
3. 2mm, fittl§6. 6pm) *^^Kfr6ftXl, afUBfiStfU^+lOTCtefc 
^A5ti/'J^?"-Ot-^-tSiafi*iiL, X^iJa-lfiRlOOr. p. m© 

[ 0 0 8 3 ] 

( 3 ) ft Iftfi 

*-/U»ffijajg«:/bT y b 4 0 / 2 5 (ft (ft) «J) f^SSS 

* 9 0 °C , 5"J^iT^fi|t*rtjS+.l OtKiRgL, 1 1 EE <D ft ft ( it f±J 3S S 9 9 % , 
*UlflE**afi3t*flE*+5 k g f / c m 2 ) T'fil 2. 7mmXg$ l 5 OmraXf^ 
.3 . 2 m m © >?p ^ W tH fig » L- . ft WIS ft * A S T M D 7 9 0 tc ft (/> jH L fc „ 

[ 0 0 8 4 ] 

( 4 ) « A ft if) ft 

fiS^X^-;Hi[l)i®i7nvy F 4 0 / 2 5 (ftJemMlH (ft) H) 
^90 °C . S/U>^-SS*B»JS+1 0 °C K ft M L % Ml 2. 7 m m X ft £ 1 50mmX 20 
J¥ 2* 0 . 5mm©#i4J|V\ ftf tfi M S 9 9 % , IffflE^ 5 O 0 k g f / c m 2 ( 4 9 M 
Pa) if fit & L , frJStltj-^nfet'f K^-Fi!)^«Abft«l^jSiS(Og?S|a 
^Hmm©t C5$?^«t5^WiLft 0 fFffiLfc?t«ft£ ( * % M « ) It. M fit fl? 

[ 0 0 8 5 ] 

( 5 ) 7 ^ 

fiS*X^-;Vi«SiI7n7. ? F 4 0 / 2 5 (ftSIlill (ft) §») TF-Mfift 
^ 9 0 °C , ^>'J >^*-iag^i^ + 1 OttlgL, fajSfi2 5 Omm/sOiaa^ft 
■?-p|(fl 2 7mmXil 2. 7mmXjp^3. 2 ramOittlfS^ 1 0 Ol«l, Si 

[ 0 0 8 6 ] 

(6) 7>^ii/g-Ffi$ 

^t-y^ ( ft ) iD#^37 F a 3 0 cUtWlf it\ 4S|gt9 O'C, $/ U > ^ - 
ffi S 14 j£ + 1 0 °C IS 5£ L s HI 1 K m f 0 . Smmtr^^lOOS^r-r^lfy^n^.^ 

* - (^y->ab-5t-) ffl4I4fl!V>T5 0OOS/g9HS$$ffV\ * 5t * <fc § 
a - F- 1/ 3 >y FA^tLft-> 3 y FR«fffibft„ 

[ 0 0 8 7 ] 

HtUfi77-l'yif7f 3*^7^- (Utr^^rt/) <D y is z. U - $ ~ <D ±m® . ( a 
) - W ffi H (b) *5 «fc tf T ® 0 (c) T'S 5, ^ — O^Jg»i(i5mmXift$ 

3mmXft£4 8mmT;-;feD, •4' > 5/ a b — £ — tc & , 1 . flj II s 2. y— F. 3. => > 40 
£^ F j± A 4. a is $ ? V ¥ y t> $5 *) , 4. ay* J Fi! lio. 8 

m m , ill 1 ti 2 m m I T 5 „ 

[ 0 0 8 8 ] 

[* 2 ] 
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(54) LIQUID-CRYSTALLINE POLYESTER, METHOD FOR PRODUCING THE SAME AND 
THERMOPLASTIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid-crystalline polyester which scarcely produces a 
gas, hardly contains foreign matters, has excellent moldability, high strength and excellent 
flowability, and is suitable as an injection molding material for electric parts, electronic parts, 
and the like. 

SOLUTION: This liquid-crystalline polyester is characterized by comprising p~oxybenzoate 
units, 4,4'-dioxybiphenyl units, 1 ,4-dioxybenzene units, terephthalate units and isophthalate 
units in a specific composition ratio, and having a number-average mol. wt. of >1,000. The 
thermoplastic resin composition comprises the liquid-crystalline polyester and any other 
thermoplastic resin. The liquid-crystalline polyester composition comprises the liquid-crystalline 
polyester, the other thermoplastic resin and a filler. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 
[Claim 1] 

It comprises following structural unit (I), (II), (III), (IV), and (V), Structural unit (I) is less than more 
than 55 mol %80 mol % to the sum total of (I), (II), and (III), Structural unit (II) is less than 60 mol 
% to the sum total of (II) and (III) more greatly than 50-mol %, Structural unit (IV) is less than [ 30 
mol % ] to the sum total of (IV) and (V) more greatly than 0-mol %, Liquid crystallinity polyester, 
wherein the sum total of the sum total of structural unit (II) and (III), (IV), and (V) is equimolar 



CLAIMS 
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substantially and a number average molecular weight is 1,000 or more. 
[Chemical formula 1] 




[Claim 2] 

The liquid crystallinity polyester according to claim 1, wherein unit (I) is less than more than 70 
mol %80 mol % to the sum total of (I), (II), and (III). 
[Claim 3] 

The liquid crystallinity polyester according to claim 1 or 2, wherein structural unit (IV) is less 
than [ more than 15 mol %30 mol % ] to the sum total of (IV) and (V). 
[Claim 4] 

one of Claims 1-3, wherein melt viscosity measured in temperature [ of 300 ** ] and 1,000/of 
shear rate s is 10 - 200 Pa-s — liquid crystallinity polyester of a description. 
[Claim 5] 

A thermoplastic resin composition which consists of any of Claims 1-4, or 1 to 99 weight % of 
liquid crystallinity polyester of a description and 99 to 1 weight % of other thermoplastics. 
[Claim 6] 

A thermoplastic resin composition which consists of any of Claims 1 4- r or 40 to 99 weight % of 
liquid crystallinity polyester of a description and 60 to 1 weight % of other thermoplastics. 
[Claim 7] 

The thermoplastic resin composition according to claim 5 or 6 whose other thermoplastics is 
polyphenylene sulfides. 
[Claim 8] 

one of Claims 1-4 which blends 25 to filler 300 weight section, and is characterized by things to 
liquid crystallinity polyester 100 weight section — a liquid crystallinity polyester composition of a 
description. 
[Claim 9] 

one of Claims 5-7 which blends 25 to filler 300 weight section, and is characterized by things to 
a total of 100 weight sections of liquid crystallinity polyester and other thermoplastics — a 
thermoplastic resin composition of a description. 
[Claim 10] 

Para-hydroxybenzoic acid and 4,4 -dihydroxybiphenyl, An acetic anhydride is made to react to 
hydroquinone, terephthalic acid, and isophthalic acid, After acylating a phenolic hydroxyl group, it 
is the method of manufacturing liquid crystallinity polyester by a deacetation polycondensation 
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reaction, The amount of para-hydroxybenzoic acid used is less than more than 55 mol %80 mol % 
to para-hydroxybenzoic acid, 4,4 -dihydroxybiphenyl, and the amount of the sum total used of 
hydroquinone, The amount of 4,4'-dihydroxybiphenyl used is less than 60 mol % to 4,4'- 
dihydroxybiphenyl and the amount of the sum total used of hydroquinone more greatly than 50- 
mol %, The amount of terephthalic acid used is less than [ 30 mol % ] to the amount of the sum 
total used of terephthalic acid and isophthalic acid more greatly than 0-mol %, The amount of the 
sum total used of 4,4'-dihydroxybiphenyl, the amount of the sum total used of hydroquinone and 
terephthalic acid, and isophthalic acid is equimolar substantially, A manufacturing method of 
liquid crystallinity polyester, wherein the amount of acetic anhydride used is less than 1.05 Eq of 
the sum total of para-hydroxybenzoic acid, 4,4'-dihydroxybiphenyl, and a phenolic hydroxy! group 
of hydroquinone. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention excels [ foreign matter / generating gas and ] in a moidability few, and relates to 
liquid crystallinity polyester which is high intensity. Furthermore, it excels in compatibility with 
other thermoplastics in which melt molding is possible at low temperature, and is related with the 
liquid crystallinity polyester in which the thermoplastic resin composition of high intensity is 
obtained. 
[0002] 

[Description of the Prior Art] 

Although the demand to highly-efficient-izing of a plastic increases increasingly, many polymer 
which has various new performances is developed and the commercial scene is presented in 
recent years, It was observed the moidability in which liquid crystalline polymers, such as liquid 
crystallinity polyester etc. of the optical anisotropy characterized by the parallel arrangement of 
a chain, were especially excellent, and in that it has mechanical properties, and demand is 
expanded for the injection-molded product use centering on an electric electronic component 
use. 
[0003] 

Although the liquid crystallinity polyester which consists of para-hydroxybenzoic acid, 4,4'- 
dihydroxybiphenyl, and terephthalic acid as a liquid crystalline polymer was known for many 
years, there was a fault that the fabricating-operation temperature of what is excellent in heat 
resistance was too high, then, in order to lower fabricating-operation temperature or to give 
other features, the trial which carries out copolymerization of hydroquinone or the isophthalic 
acid is made (JP,S60-38425A) JP,S63-39918,A, JP,S63-57633,A, JP,H3-52921 ,A, JP,H3- 
501 749 A JP,H 10-95839 A JP,2001-2766,A, JP,2001-1 14876 A 
[0004] 
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[Problem to be solved by the invention] 

However, when fabricating-operation temperature is still high, there were many generating gas 
and high-melting point foreign matters, and blistering occurred on the mold-goods surface with 
these liquid crystallinity polyester or continuous molding was carried out, there was a problem of 
a short shot occurring suddenly, and the mold goods which are excellent in quality were not able 
to be obtained by being stabilized. 
[0005] 

This invention makes it SUBJECT for generating gas and a foreign matter to be excellent in a 
moldability few, and to provide the liquid crystallinity polyester mold goods of high intensity in 
view of the background of this conventional technology. 
[0006] 

[Means for solving problem] 

It not only becomes possible [ this invention persons ] to lower fabricating-operation 
temperature by using specific structural unit composition ratio, as a result of inquiring 
wholeheartedly that an aforementioned problem should be solved, but, It found out that liquid 
crystallinity polyester excellent in the intensity of the mold goods which the moldability improved 
substantially and blistering on the surface of mold goods and the random short circuit at the 
time of continuous molding decreased extremely in order that generating gas and foreign matters 
might decrease in number by leaps and bounds, and were obtained was obtained, and this 
invention was reached. 
[0007] 

Namely, this invention 

(1) It comprises following structural unit (I), (II), (III), (IV), and (V), Structural unit (I) is less than 
more than 55 mol %80 mol % to the sum total of (I), (II), and (III), Structural unit (II) is less than 60 
mol % to the sum total of (II) and (III) more greatly than 50-mol %, Structural unit (IV) is less than 
[ 30 mol % ] to the sum total of (IV) and (V) more greatly than 0-mol %, Liquid crystallinity 
polyester, wherein the sum total of the sum total of structural unit (II) and (III), (IV), and (V) is 
equimolar substantially and a number average molecular weight is 1 ,000 or more, 
[0008] 

[Chemical formula 2] 




[0009] 

(2) Liquid crystallinity polyester given in (1), wherein unit (I) is less than more than 70 mol %80 
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mol % to the sum total of (I), (II), and (III), 

(3) (1) or liquid crystallinity polyester given in (2), wherein structural unit (IV) is less than [ more 
than 15 mol %30 mol % ] to the sum total of (IV) and (V), 

(4) (1) - (3), wherein the melt viscosity measured in temperature [ of 300 ** ] and 1,000/of 
shear rate s is 10-200Paands — either — liquid crystallinity polyester of a description, 

(5) — (1) - (4) — either — the thermoplastic resin composition which consists of 1 to 99 weight 
% of liquid crystallinity polyester of a description, and 99 to 1 weight % of other thermoplastics, 

(6) — (1) - (4) — either — the thermoplastic resin composition which consists of 40 to 99 
weight % of liquid crystallinity polyester of a description, and 60 to 1 weight % of other 
thermoplastics, 

(7) (5) or the thermoplastic resin composition given in (6) whose other thermoplastics is 
polyphenylene sulfides, 

(8) (1) - (4) which blends 25 to filler 300 weight section, and is characterized by things to liquid 
crystallinity polyester 100 weight section — either — a liquid crystallinity polyester composition 
of a description, 

(9) (5) - (7) which blends 25 to filler 300 weight section, and is characterized by things to a total 
of 100 weight sections of liquid crystallinity polyester and other thermoplastics — either — a 
thermoplastic resin composition of a description 

(10) Para-hydroxybenzoic acid and 4,4 '-dihydroxybiphenyl, An acetic anhydride is made to react 
to hydroquinone, terephthalic acid, and isophthalic acid, After acylating a phenolic hydroxy! 
group, it is the method of manufacturing liquid crystallinity polyester by a deacetation 
polycondensation reaction, The amount of para-hydroxybenzoic acid used is less than more than 
55 mol %80 mol % to para-hydroxybenzoic acid, 4,4'-dihydroxybiphenyl, and the amount of the 
sum total used of hydroquinone, The amount of 4,4'-dihydroxybiphenyl used is less than 60 mol % 
to 4,4'-dihydroxybiphenyl and the amount of the sum total used of hydroquinone more greatly 
than 50-mol %, The amount of terephthalic acid used is less than [ 30 mol % ] to the amount of 
the sum total used of terephthalic acid and isophthalic acid more greatly than 0-mol %, The 
amount of the sum total used of 4,4 -dihydroxybiphenyl, the amount of the sum total used of 
hydroquinone and terephthalic acid, and isophthalic acid is equimolar substantially, and the 
amount of acetic anhydride used Para-hydroxybenzoic acid, A manufacturing method of liquid 
crystallinity polyester being less than 1.05 Eq of the sum total of 4,4 -dihydroxybiphenyl and a 
phenolic hydroxy! group of hydroquinone is provided. 

[0010] 

[Mode for carrying out the invention] 

Liquid crystallinity polyester of this invention is liquid crystallinity polyester which consists of 

following structural unit (I), (II), (III), (IV), and (V). 

[0011] 

[Chemical formula 3] 
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[0012] 

The above-mentioned structural unit (I) is the structural unit generated from para- 
hydroxybenzoic acid, The structural unit in which structural unit (V) generated the structural unit 
in which structural unit (IV) generated the structural unit in which structural unit (III) generated 
from hydroquinone the structural unit which generated structural unit (II) from 4,4'- 
dihydroxybiphenyl from terephthalic acid from isophthalic acid is shown respectively. 
[0013] 

Liquid crystallinity polyester of this invention by specifying strictly the composition ratio of 
structural unit (I), (II), (III), (IV), and (V), By making composition ratio of the composition ratio of 
(II) and (III), (IV), and (V) into the specific range, and combining it especially, fabricating-operation 
temperature can be lowered, there are few generating gas and foreign matters and intensity 
becomes high. 
[0014] 

That is, structural unit (I) is less than more than 55 mol %80 mol % to the sum total of structural 
unit (I), (II), and (III), and is less than more than 70 mol %80 mol % more preferably. Structural unit 
(II) is less than 60 mol % to the sum total of structural unit (II) and (III) more greatly than 50-mol 
%, and is less than 55 mol % more greatly [ it is more desirable and ] than 50-mol %. Structural 
unit (IV) is less than [ 30 mol % ] to the sum total of structural unit (IV) and (V) more greatly 
than 0-mol %, and is less than [ more than 15 mol %30 mol % ] more preferably. Although the sum 
total of the sum total of structural unit (II) and (III), (IV), and (V) is equimolar substantially, in 
order to adjust the end group of polymer, carboxylic acid components or a hydroxy! ingredient 
may be added superfluously. That is, although "it is equimolar substantially" is equimolar as a 
unit which constitutes the polymer backbone except an end, it means not being not necessarily 
equimolar as a unit which constitutes an end. 
[0015] 

Liquid crystallinity polyester of this invention in addition to the ingredient which constitutes the 
above-mentioned structural unit (I) - (V) 2, 6-naphthalene dicarboxylic acid, 4,4'- 
diphenyldicarboxylic acid, 1,2-bis(phenoxy)ethane-4,4'~dicarboxylic acid, 1,2-bis(2-KURORU 
phenoxy)ethane-4,4'-dicarboxylic acid and 4, 4'diphenyl ether dicarboxylic acid, Aromatic 
dicarboxylic acid, such as 3,3'-diphenyldicarboxylic acid and 2,2'-diphenyldicarboxylic acid, 
Aliphatic dicarboxylic acid, such as adipic acid, azelaic acid, sebacic acid, and dodecane dione 
acid, Alicyclic dicarboxylic acid, such as hexahydro terephthalic acid, 3,3',5,5'-tetramethyl 4,4'- 
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dihydroxybiphenyl, t-butylhydroquinone, phenylhydroquinone, 2,6-dihydroxynaphthalene, 2,7- 
dihydroxynaphthalene, 2,2-bis(4-hydroxyphenyl)propane, 4,4 -dihydroxydiphenyl ether, KURORU 
hydroquinone, 3,4'-dihydroxybiphenyl, 4,4'-dihydroxy diphenylsulfone, a 4,4'-dihydroxydiphenyl 
sulfide, 4,4-dihydroxybenzophenone, Aromaticdiol, such as 3,4'-dihydroxybiphenyl, ethylene 
glycol, Propylene glycol, 1 ,4-butanediol, cyclohexane dimethanol, Aliphatic series, such as 1,6- 
hexanediol, neopentyl glycol, and 1 ,4-cyclohexanediol, Aromatic hydroxycarboxylic acid, such as 
alicyclic diol and 6-hydroxy-2-naphthoic acid, and m-hydroxybenzoic acid, Aromatic 
aminocarboxylic acid, such as p-aminobenzoic acid and 6-amino-2-naphthoic acid, Aromatic 
diamine, such as a 1 ,4-phenylenediamine, 4,4'-diaminobiphenyl, and 2,6-diaminonaphthalene, 
Copolymerization is further carried out in the range of the grade which does not spoil the feature 
of this invention, without deviating from aromatic hydroxylamine, such as p-aminophenol, etc. 
from the specific composition ratio of the structural unit of this invention, 
[0016] 

The manufacturing method in particular of the above-mentioned liquid crystallinity polyester 
used in this invention does not have restriction, and can be manufactured according to the 
polycondensation method of publicly known polyester. 
[0017] 

For example, in manufacture of the above-mentioned liquid crystallinity polyester, the following 
manufacturing method is mentioned preferably. 

(1) How to manufacture liquid crystallinity polyester by a deacetation polycondensation reaction 
from aromatic dicarboxylic acid, such as a diacyl ghost of aromatic dihydroxy compounds, such 
as p-acetoxybenzoic acid and 4,4 -diacetoxybiphenyl, and diacetoxybenzene, terephthalic acid, 
and isophthalic acid. 

(2) Para-hydroxybenzoic acid and 4,4'-dihydroxybiphenyl, How to manufacture liquid crystallinity 
polyester by a deacetation polycondensation reaction after making an acetic anhydride react to 
aromatic dicarboxylic acid, such as aromatic dihydroxy compounds, such as hydroquinone, 
terephthalic acid, and isophthalic acid, and acylating a phenolic hydroxyl group. 

(3) Phenyl ester and 4,4'-dihydroxybiphenyl of para-hydroxybenzoic acid, How to manufacture 
liquid crystallinity polyester by a dephenolated polycondensation reaction from diphenyl ester of 
aromatic dicarboxylic acid, such as aromatic dihydroxy compounds, such as hydroquinone, 
terephthalic acid, and isophthalic acid. 

(4) Diphenyl carbonate of the specified quantity is made to react to aromatic dicarboxylic acid, 
such as para-hydroxybenzoic acid and terephthalic acid, and isophthalic acid, How to add 
aromatic dihydroxy compounds, such as 4,4'-dihydroxybiphenyl and hydroquinone, and to 
manufacture liquid crystallinity polyester by a dephenolated polycondensation reaction after 
considering it as diphenyl ester, respectively. 

[0018] 

Especially Para-hydroxybenzoic acid and 4,4'-dihydroxybiphenyl, When the method of 
manufacturing liquid crystallinity polyester is preferred and teaches a raw material to the system 
of reaction by a deacetation polycondensation reaction, after making an acetic anhydride react 
to hydroquinone, terephthalic acid, and isophthalic acid and acylating a phenolic hydroxyl group, 
The amount of the para-hydroxybenzoic acid used is less than more than 55 mol %80 mol % to 
para-hydroxybenzoic acid, 4,4'-dihydroxybiphenyl, and the amount of the sum total used of 
hydroquinone, and it is preferred that it is less than more than 70 mol %80 mol %. The amount of 
the 4,4'-dihydroxybiphenyl used is less than 60 mol % to 4,4 -dihydroxybiphenyl and the amount 
of the sum total used of hydroquinone more greatly than 50-mol %, It is preferred that it is less 
than 55 mol % more greatly than 50-mol %, the amount of the terephthalic acid used is less than 
[ 30 mol % ] to the amount of the sum total used of terephthalic acid and isophthalic acid more 
greatly than 0-mol %, and it is preferred that it is less than [ more than 15 mol %30 mol % ]. The 
amount of the sum total used of 4,4'-dihydroxybiphenyl, the amount of the sum total used of 
hydroquinone and terephthalic acid, and isophthalic acid is equimolar substantially. As for the 
amount of the acetic anhydride used, it is preferred that it is less than 1.05 Eq of the sum total 
of para-hydroxybenzoic acid, 4,4'-dihydroxybiphenyl, and the phenolic hydroxyl group of 
hydroquinone, It is more preferred that it is 1 .03 Eq or less, and it is preferred about a minimum 
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that it is 0.90 Eq or more. 
[0019] 

When manufacturing liquid crystallinity polyester of this invention by a deacetation 
polycondensation reaction, the melt polymerization method make it react under decompression 
with the melting temperature of liquid crystallinity polyester, and make a polycondensation 
reaction complete is preferred. For example, para-hydroxybenzoic acid and 4,4 f - 
dihydroxybiphenyl of the specified quantity, Hydroquinone, terephthalic acid, isophthalic acid, and 
an acetic anhydride Stirring wings, After making it react for 2 to 6 hours and making it acetylate 
in 130-300 **, teaching into the reaction vessel provided with the distillate pipe, and stirring 
under a nitrogen gas atmosphere, Temperature up is carried out to the melting temperature (for 
example, the range of 250-350 **) of liquid crystallinity polyester, it decompresses to I.OmmHg 
(133 Pa), and the method of making a polycondensation reaction complete is mentioned. The 
obtained polymer can pressurize the inside of a reaction vessel with the melting temperature at 
2.0 kg/cm 2 (0.2MPa), and can carry out the regurgitation to strand shape from the delivery 
established in the reaction vessel lower part. In order to manufacture uniform polymer, it is an 
advantageous method, and it is less, and a gas yield can obtain less outstanding polymer of the 
amount of foreign matters, and a melt polymerization method has it. [ preferred ] 
[0020] 

When manufacturing liquid crystallinity polyester of this invention, it is possible to also make a 
polycondensation reaction complete by a solid-state-polymerization method. For example, a 
grinder grinds polymer or oligomer of liquid crystallinity polyester of this invention, it heats under 
a nitrogen air current or decompression for 1 to 50 hours in [ of liquid crystallinity polyester ] 
melting point-5- melting point-50 ** (for example, 200-300 **), and the method of making a 
polycondensation reaction complete is mentioned. A solid-state-polymerization method is an 
advantageous method for manufacturing high-polymer polymer. 
[0021] 

Although the polycondensation reaction of liquid crystallinity polyester advances also with a 
non-catalyst, metallic compounds, such as the first tin of acetic acid, tetrabuthyl titanate, 
potassium acetate and sodium acetate, antimonous oxide, and metal magnesium, can also be 
used. 
[0022] 

the number average molecular weight of liquid crystallinity polyester of this invention is 1 ,000 or 
more — desirable — 5,000-100,000 — it is the range of 20,000-50,000 more preferably. As for 
the content of a with a molecular weight of less than 1,000 ingredient, it is preferred that it is 1 
or less weight %. 
[0023] 

in addition — this number average molecular weight uses a solvent meltable in liquid crystallinity 
polyester — GPC-LS (gel permeation chromatograph light scattering) — measuring by law is 
possible. 
[0024] 

The melt viscosity of liquid crystallinity polyester in this invention has preferred 1 - 200 Pa-s, its 

10 - 200 Pa-s is more preferred, and further 10 - especially 100 Pa-s are preferred. 

[0025] 

This melt viscosity is 300 ** conditions, and is the value measured with the quantity-ized type 

flow tester under 1,000/of shear rate s of conditions, 

[0026] 

By having plasticity with heating, the other thermoplastics used by this invention is resin which 
can carry out a fabricating operation, and is things other than the above-mentioned liquid 
crystallinity polyester. 
[0027] 

As the example, for example Non-liquid crystallinity polyester, such as non-liquid crystallinity 
half aromatic polyester and non-liquid crystallinity all aromatic polyester (polyarylate), 
Polycarbonate, aliphatic polyamide, aliphatic series-aromatic polyamide, Polyamide, such as all 
the aromatic polyamide, polyoxymethylene, polyimide, Polybenzimidazole, polyketone, a polyether 
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ether ketone, Polyether ketone, polyether sulphone, polyphenylene oxide, Phenoxy resin, a 
polyphenylene sulfide, polypropylene, polyethylene, Olefin system polymers, such as polystyrene, 
ethylene/propylene copolymer, Ethylene / 1-butene copolymer, ethylene / propylene / non- 
conjugated diene copolymer, Ethylene/ethyl acrylate copolymer, ethylene / glycidyl methacrylate 
copolymer, Ethylene / vinyl acetate / glycidyl methacrylate copolymer, and ethylene / 
propylene-g-maleic anhydride copolymer, One sort or two sorts or more of mixtures chosen 
from elastomers, such as olefin system copolymers, such as ABS, a polyester polyether 
elastomer, and a polyester polyester elastomer, are mentioned ("/" expresses 
copolymerization.). It is below the same. 
[0028] 

Furthermore as an example of non-liquid crystallinity half aromatic polyester, polyethylene 
terephthalate, Polypropylene terephthalate, polybutylene terephthalate, the polyethylene 2, 6- 
naphthalate, The others which are polybutylene naphthalate, poly 1 ,4-cyclohexylene dimethylene 
terephthalate and the polyethylene 1 ,2-bis(phenoxy)ethane- 4, 4 , -dicarboxylate, etc., 
Copolymerized polyester, such as polyethylene isophthalate / terephthalate, polybutylene 
terephthalate/isophthalate, polybutylene terephthalate / Deccan dicarboxylate, and 
polycyclohexane dimethylene terephthalate/isophthalate, etc. are mentioned. 
[0029] 

As an example of polyamide, for example The ring-opening-polymerization thing of annular 
lactam, The polycondensation thing of aminocarboxylic acid, the polycondensation thing of 
dicarboxylic acid and diamine, etc. are mentioned, Specifically Aliphatic polyamide, such as nylon 
6, Nylon 46, Nylon 66, Nylon 610, Nylon 612, Nylon 11, and Nylon 12, Poly (meta xylene 
adipamide), poly (hexamethylphthalamide), Poly (hexamethylene isophthalamide), 
polynonanemethyleneterephthalamide, Aliphatic series-aromatic polyamide, such as poly 
(tetramethyleneisophthalamide) and poly (methylpentamethylene terephthalic amide), These 
copolymers are mentioned and as a copolymer And for example, nylon 6/poly 
(hexamethylphthalamide), Nylon 66/poly (hexamethylphthalamide), nylon 6 / Nylon 66 / poly 
(hexamethylene isophthalamide), Poly (hexamethylene isophthalamide)/poly 
(hexamethylphthalamide), nylon 6 / poly (hexamethylene isophthalamide) / poly 
(hexamethylphthalamide), Nylon 12/poly (hexamethylene terephthalamide). Poly 
(methylpentamethylene terephthalic amide)/poly (hexamethylphthalamide) can be mentioned, in 
addition — as the form of copolymerization — randomness and a block — random is preferred 
although any may be sufficient. 
[0030] 

Among other thermoplastics mentioned above, from points, such as mechanical properties and a 
moldability, to polybutylene terephthalate. Polybutylene naphthalate, poly 1 ,4-cyclohexylene 
dimethylene terephthalate, Non-liquid crystallinity polyester, such as polyethylene 2,6- 
naphthalate and polyethylene terephthalate, Nylon 6, Nylon 66, Nylon 12, Nylon 46, 
polynonanemethyleneterephthalamide, Nylon 6/poly (hexamethylphthalamide), Nylon 66/poly 
(hexamethylphthalamide), Nylon 6 / Nylon 66 / poly (hexamethylene isophthalamide), Poly 
(hexamethylene isophthalamide)/poly (hexamethylphthalamide), Nylon 6 / poly (hexamethylene 
isophthalamide) / poly (hexamethylphthalamide), Nylon 12/poly (hexamethylphthalamide), nylon 
6 / Nylon 66 / poly (hexamethylene isophthalamide), Polyamide, such as poly 
(methylpentamethylene terephthalic amide)/poly (hexamethylphthalamide), polycarbonate, a 
polyphenylene sulfide, polyethylene, Polypropylene, polystyrene, ABS, polyphenylene oxide, 
phenoxy resin, one sort of or two or more sorts of mixtures can use preferably. 

[0031] 

A polyphenylene sulfide (PPS) can be especially used preferably also in it. 
[0032] 

PPS used by this invention is a polymer which has a repeating unit shown with the following 

structural formula, 

[0033] 

[Chemical formula 4] 
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[0034] 

a polymer including the repeating unit shown with the above-mentioned structural formula from a 
heat-resistant viewpoint — more than 70 mol % and also more than 90 mol % — the included 
polymer is preferred. PPS may comprise a repeating unit etc. in which less than 30 mol % of the 
repeating unit has the following structure. 
[0035] 

[Chemical formula 5] 




CH 3 



[0036] 

This PPS can be manufactured by the method of obtaining the polymer with a comparatively 
small molecular weight usually indicated, publicly known method, i.e., JP,S45-3368,B, or the 
method of obtaining the polymer with a comparatively big molecular weight indicated to JP,S52- 
12240,B or JP,S61-7332,A. Bridge construction / polymer quantification according PPS obtained 
as mentioned above in this invention to heating among the air, Heat treatment under the inert 
gas atmosphere of nitrogen etc., or decompression, an organic solvent, Of course, it is also 
possible to use it, after performing various processings, such as activation with functional group 
content compounds, such as washing by hot water, an acid aqueous solution, etc., an acid 
anhydride, amine, an isocyanate, and a functional group content disulfide compound. 
[0037] 

As the concrete method in the case of constructing a bridge/polymer quantifying depended on 
heating of PPS, The method of heating until the melt viscosity which he wishes at a 
predetermined temperature in a heating container under oxidizing gas atmosphere, such as air 
and oxygen, or the mixed gas atmosphere of said oxidizing gas and inactive gas, such as nitrogen 
and argon, is obtained can be illustrated. 170-280 ** is chosen and heat-treatment temperature 
is usually 200-270 ** preferably. Although 0.5 to 100 hours is usually chosen and heat- 
treatment time is 2 to 50 hours preferably, a target viscosity level can be obtained by controlling 
these both. Although the equipment of heat-treatment may be heating apparatus with a rotating 
type or an impeller also in usual hot air drying equipment again, in order to process to 
homogeneity more moreover efficiently, it is more preferred to use heating apparatus with a 
rotating type or an impeller. 
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[0038] 

As the concrete method in the case of heat-treating PPS under the inert gas atmosphere of 
nitrogen etc., or decompression, under the inert gas atmosphere of nitrogen etc., or 
decompression, In the heat-treatment temperature of 150-280 **, 200-270 ** and the cooking 
time can illustrate the method of heat-treating preferably for 2 to 50 hours preferably for 0.5 to 
100 hours. Although the equipment of heat-treatment may be heating apparatus with a rotating 
type or an impeller also in usual hot air drying equipment again, in order to process to 
homogeneity more moreover efficiently, it is more preferred to use heating apparatus with a 
rotating type or an impeller. 
[0039] 

As for PPS used for this invention, it is preferred that it is PPS to which deionization processing 
was performed. As the concrete method of this deionization processing, acid aqueous solution 
washing processing, hot-water-cleaning processing, organic solvent washing processing, etc. can 
be illustrated, and these processings may be used combining two or more sorts of methods. 
[0040] 

The following methods can be illustrated as the concrete method in case an organic solvent 
washes PPS. If it does not have the operation etc. which decompose PPS as an organic solvent 
used for washing, there will be no restriction in particular, but. For example, nitrogen-containing 
polar solvents, such as N-methyl pyrrolidone, dimethylformamide, and dimethylacetamide, 
Sulfoxides, such as dimethyl sulfoxide and a dimethylsulfone, a sulfone series solvent, Ketone 
solvent, such as acetone, methyl ethyl ketone, a diethyl ketone, and an acetophenone, Ether 
system solvents, such as wood ether, dipropyl ether, and a tetrahydrofuran, Chloroform, a 
methylene chloride, trichloroethylene, ethylene dichloride, Halogen system solvents, such as 
dichloroethane, tetrachloroethane, and chlorobenzene, Methanol, ethanol, propanol, butanol, a 
pentanol, Aromatic hydrocarbon system solvents, such as alcohol, such as ethylene glycol, 
propylene glycol, phenol, cresol, and a polyethylene glycol, a phenol system solvent, benzene, 
toluene, and xylene, etc. are raised. N-methyl pyrrolidone, acetone, dimethylformamide, 
chloroform, etc. are preferred in these organic solvents. They are used for these organic 
solvents for one kind or two kinds or more, mixing. It is also possible for the methods of washing 
by an organic solvent to include the method of making it PPS immersed into an organic solvent 
etc., and to agitate or heat suitably as occasion demands. Restriction in particular does not have 
the washing temperature at the time of an organic solvent washing PPS, and it can choose about 
[ ordinary temperature -300 ** ] arbitrary temperature. There is a tendency for washing 
efficiency to become high so that washing temperature becomes high, but an effect is usually 
enough acquired with ordinary temperature -150 ** washing temperature. As for PPS to which 
organic solvent washing was performed, it is preferred to wash several times with water or warm 
water in order to remove a remaining organic solvent. 
[0041] 

The following methods can be illustrated as the concrete method in the case of carrying out 
washing processing of the PPS resin with hot water. As for the water to be used, in order to 
reveal the effect of the desirable chemical denaturation of PPS by hot water cleaning, it is 
preferred that they are distilled water or deionized water. Operation of hot water processing 
supplies PPS of the specified quantity to the water of the specified quantity, and it is ordinary 
pressure or it is usually performed by heating and agitating within a pressure vessel. Although 
the rate of PPS and water has a preferred way with much water, the bath ratio not more than 
PPS200g is usually chosen to 1 I. of water. 
[0042] 

The following methods can be illustrated as the concrete method in the case of carrying out acid 
treatment of the PPS resin. It is also possible for there to be the method of making the solution 
of acid or acid immerse PPS as the acid treatment method etc., and to agitate or heat suitably 
as occasion demands. If the acid used does not have the operation which decomposes PPS, 
there will be no restriction in particular, Aliphatic series saturation monocarboxylic acid, such as 
formic acid, acetic acid, propionic acid, and butanoic acid, Halo substitution aliphatic series 
saturated carboxylic acid, such as chloracetic acid and dichloroacetic acid, acrylic acid, Inorganic 
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acid nature compounds, such as dicarboxylic acid, such as aromatic carboxylic acid, such as 
aliphatic series unsaturation monocarboxylic acid, such as crotonic acid, benzoic acid, and 
salicylic acid, oxalic acid, malonic acid, succinic acid, phthalic acid, and fumaric acid, sulfuric acid, 
phosphoric acid, chloride, carbonic acid, and silicic acid, etc. are raised. Acetic acid and chloride 
are used more preferably especially. As for PPS to which acid treatment was performed, in order 
to remove remaining acid or a salt etc., it is preferred to wash several times with water or warm 
water. As for the water used for washing, it is preferred that they are distilled water or deionized 
water in the meaning which does not spoil the effect of the desirable chemical denaturation of 
PPS by acid treatment. 
[0043] 

Although the melt viscosity of PPS used by this invention does not have restriction in particular, 
the thing of 5 - 1,000 Pa-s (300 **, shear rate 1,000~/s) is usually used preferably, and the 
range of 10 - 600 Pa-s is more preferred. 
[0044] 

The compounding ratio of liquid crystallinity polyester and other thermoplastics, Make both sum 
total into 100 weight %, and 1 to 99 weight % of liquid crystallinity polyester is received, It is 99 to 
1 weight % of other thermoplastics, is 60 to 1 weight % of other thermoplastics to 40 to 99 weight 
% of liquid crystallinity polyester preferably, and is 50 to 1 weight % of other thermoplastics to 50 
to 99 weight % of liquid crystallinity polyester more preferably. 
[0045] 

In this invention, in order to give the mechanical strength and the other characteristics of liquid 
crystallinity polyester or a thermoplastic resin composition, it is possible to blend a filler further. 
Although a filler in particular is not limited, it can use fibrous, tabular, and which powdered and 
granular filler. Specifically For example, glass fiber, the carbon fiber of a PAN system or a pitch 
system, a stainless steel fiber, Organic fiber, such as metal fibers, such as aluminum fiber and 
brass fiber, aromatic polyamide fiber, and liquid crystallinity polyester fiber, Gypsum fibers, 
ceramic fiber, an asbestos fiber, a zirconia fiber, an alumina fiber, A silica fiber, titanium oxide 
fiber, silicon carbide fiber, rock wool, a potassium titanate whisker, Fibrous [, such as a barium 
titanate whisker, a way acid aluminum whisker, and a silicon nitride whisker ], A whisker shape 
filler, mica, talc, kaolin, silica, a glass bead, Powder, such as a glass flake, a glass micro balloon, 
clay, molybdenum disulfide, Huaras Tena Ito, titanium oxide, a zinc oxide, polyphosphate calcium, 
and graphite, and a granular or tabular filler are mentioned. The above-mentioned filler used for 
this invention can process the surface by publicly known coupling agents (for example, the Silang 
system coupling agent, a titanate system coupling agent, etc.) and other finishing agents, and can 
also be used. 
[0046] 

Glass fiber is preferably used especially in these fillers. If the kind of glass fiber is generally used 
for strengthening of resin, there will be no limitation in particular, for example, it can choose from 
a continuous glass fiber type and staple fiber type a chopped strand, a milled fiber, etc., and can 
use. Two or more sorts can also be used together and used among these. As glass fiber used by 
this invention, the weak alkaline thing is excellent in respect of the mechanical strength, and can 
use it preferably. As for glass fiber, it is preferred to be processed by covering or the 
convergence agent of an epoxy system, a urethane system, acrylic, etc., and especially its epoxy 
system is preferred. It is preferred to be processed by coupling agents, such as the Silang 
system and a titanate system, and other finishing agents, and especially the coupling agent of 
epoxysilane and an aminosilane system is preferred. 
[0047] 

Glass fiber may be covering or converging with thermoplastics, such as ethylene/vinyl acetate 

copolymer, and thermosetting resin, such as an epoxy resin. 

[0048] 

The loadings of a filler are usually 25 to 300 weight section to liquid crystallinity polyester 100 
weight section, and are 30 to 100 weight section more preferably 30 to 250 weight section. 
[0049] 

When blending other thermoplastics to liquid crystallinity polyester, loadings of a filler are usually 
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25 to 300 weight section to a total of 100 weight sections of both, and it is 30 to 100 weight 

section more preferably 30 to 250 weight section. 

[0050] 

To liquid crystallinity polyester or a thermoplastic resin composition of this invention, an 
antioxidant and a thermostabilizer (for example, hindered phenol and hydroquinone.) ultraviolet 
ray absorbents (for example, resorcinol.), such as phosphite and these substitution products 
coloration inhibitor, such as salicylate, phosphite, and hypophosphite, lubricant, and mold 
lubricant (montanic acid and its metal salt.) The ester, its half ester, stearyl alcohol, steer 
RAMIDO, polyethylene wax, etc., A color and paints as included colorant, a conducting agent, or 
colorant Carbon black, The usual additive agents, such as a nucleus agent, a plasticizer, fire 
retardant (brominated flame retardants, a phosphorus series flame retardant, red phosphorus, 
silicone series fire retardant, etc.), a fire-resistant auxiliary agent, and a spray for preventing 
static electricity, and polymers other than thermoplastics can be blended, and the predetermined 
characteristic can be given further. 
[0051] 

As for a method of blending these additive agents and polymers, being based on melt kneading is 
preferred, and it can use a publicly known method for melt kneading. For example, using a 
Banbury mixer, a rubber roll machine, a kneader, a monopodium, or a twin screw extruder, melt 
kneading can be more preferably carried out at temperature of 250-320 **, and 180-350 ** can 
be used as a liquid crystallinity polyester composition or a thermoplastic resin composition. In 
that case, 1 liquid-crystallinity polyester, other thermoplastics, a filler, and the package mulling 
method with other additive agents, 2) Create a liquid crystallinity resin composite (master 
pellets) which contains liquid crystallinity polyester in other thermoplastics first at high 
concentration, Subsequently, a method of adding other thermoplastics, a filler, and other additive 
agents so that it may become the concentration of regulation (the master-pellets method), 3) 
Liquid crystallinity polyester and other thermoplastics may be mulled once, and any method, 
such as a dividing addition method which subsequently adds a filler and other additive agents, 
may be used. 
[0052] 

Liquid crystallinity polyester and a thermoplastic resin composition of this invention which are 
obtained in this way excel [ foreign matter / generating gas and ] in a moldability few, and even if 
there is little blistering generating on the surface of mold goods and it carries out continuous 
molding, that their a random short circuit occurs decreases extremely. 180-350 ** of melt 
molding is more preferably more possible still for liquid crystallinity polyester of this invention at 
low temperature of 250-320 **, When mulling with other thermoplastics, mixing without polymer 
decomposing is possible, and a thermoplastic resin composition of high intensity excellent in 
compatibility can be obtained. 
[0053] 

Furthermore, liquid crystallinity polyester and a thermoplastic resin composition of this invention, 
It is possible to process it into three-dimensional mold goods, a sheet, a container, a pipe, a film, 
etc. which have surface appearance (color tone) and mechanical properties, heat resistance, and 
fire retardancy which are excellent in light-gage mobility and intensity, and were excellent with 
forming methods, such as the usual injection moulding, extrusion molding, and press forming. 
Since it excels in mobility and low gas nature especially, it is suitable for an electric electronic 
component use acquired by injection moulding. 
[0054] 

Thus, liquid crystallinity polyester and a thermoplastic resin composition which were obtained, 
For example, various gear, various cases, a sensor, a LED lamp, a connector, A socket, a 
resistor, a relay case, a switch, a coil bobbin, a capacitor, A variable condenser case, an optical 
pickup, a radiator, various tag blocks, a transformer, a plug, A printed wired board, a tuner, a 
speaker, a microphone, headphone, A size motor, a magnetic head base, a power module, 
housing, A semiconductor, liquid crystal display parts, a FDD carriage, a FDD chassis, An electric 
electronic component represented by an HDD part article, a motor brush electrode holder, a 
parabolic antenna, computer associated part, etc.; A VTR part article, Television parts, an iron, a 
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hair drier, rice cooker parts, microwave oven parts, Audio apparatus parts, such as an acoustic 
component and an audio laser disc compact disk, A home [ which is represented by a lighting 
part, refrigerator parts, air-conditioner parts, typewriter parts, word processor parts, etc. ], 
clerical work electric product part, office computer associated part, telephone associated part, 
facsimile associated part, copying machine associated part, fixture for washing, oilless bearing, 
and stern bearing, A machine associated part represented by various bearings, such as 
submerged bearing, a motor part article, a writer, typewriter, etc., An optical instrument, a 
precision instrument associated part which are represented by a microscope, binoculars, a 
camera, clock, etc.; An AC-dynamo terminal, An AC-dynamo connector, an I.C. regulator, a 
potentiometer base for light DIYA, A fuel relation, an exhaust system, and [ various valves, such 
as an exhaust air gas valve and ] suction system various pipes, An air intake nozzle snorkel, an 
intake manifold, a fuel pump, Engine-cooling-water joint, carburetor main body, a carburetor 
spacer, An exhaust gas sensor, a cooling water sensor, an oil temperature sensor, a throttle 
position sensor, A crankshaft position sensor, an air flow meter, a brake bat wear sensor, A 
thermostat base for air-conditioners, a heating warm air flow control valve, A brush electrode 
holder for radiator motors, a water pump impeller, Turbine ** yne, windshield-wiper-motor 
relation parts, DEYUSUTORIBYUTA, a starting switch, a starter relay, wire harness for 
transmission, a window OSSHA nozzle, an air conditioning panel switch board, A coil for fuel 
relation electromagnetism valves, a connector for fuses, horn terminals, It can use for motor 
vehicle associated parts, such as an electric equipment article electric insulating plate, a 
stepping motor rotor, a lamp socket, a lamp reflector, a lamp housing, a brake piston, a solenoid 
bobbin, an engine oil filter, and an ignition case, etc. When using as a film, a film for magnetic 
recording media, a photographic film, A film for capacitors, a film for electric insulation, a film for 
a package, a drafting film, As a film for ribbons, and a sheet use, an inside ceiling of a car, a door 
trim, It is useful in sound absorption putt, such as a pad material of a yne straw MENTO panel, a 
bumper and shock absorbing material of a side frame, and the bonnet reverse side, seat material, 
a pillar, a fuel tank, a brake hose, a nozzle for window washer liquid, tubes for air-conditioner 
refrigerants, and those periphery articles. 
[0055] 

[Working example] 

Hereafter, although this invention is further explained in full detail according to an embodiment, 

the main point of this invention is not limited only to the following embodiments. 

[0056] 

Embodiment 1 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 793g (5.74 mol), The 4,4'-dihydroxybiphenyl 203g (1.09 mol), 115 g (1.04 mol) 
of hydroquinone, The terephthalic acid 103g (0.62 mol), the isophthalic acid 251 g (1.51 mol), and 
the acetic anhydride 1052g (1.03 Eq of the phenolic hydroxyl group sum total) are prepared, 
Temperature up was carried out to 250 ** in 2.5 hours, and temperature up was carried out to 
320 ** in 1.5 more hours after 1-hour maintenance after making it react at 150 ** for 2 hours, 
stirring under a nitrogen gas atmosphere. It decompressed to I.OmmHg (133 Pa) after that in 1.5 
hours, and also the reaction was continued for 30 minutes, and the polycondensation was 
completed. The final polymerization temperature FBT was 328 **. Next, the inside of a reaction 
vessel was pressurized at 2.0kg[/cm ] 2 (0.2MPa), polymer was breathed out in the strand shape 
thing via the cap with one circular delivery 5 mm in diameter, and it pelletized by the cutter. 
[0057] 

p-oxybenzoate unit this liquid crystallinity polyester (A-1) p-oxybenzoate unit, To the sum total 
of a 4,4'-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 73-mol %, A 4,4 -dihydroxybiphenyl 
unit to the sum total of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 51-mol %, A 
terephthalate unit consists of 29-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm (melting point of liquid crystallinity polyester) is 285 **, It was the 
number average molecular weight 40,000, and a with a molecular weight of less than 1,000 
ingredient was 1 or less weight %, and the melt viscosity measured in temperature [ of 300 ** ] 
and 1,000/of shear rate s using the quantity-ized type flow tester was 50 Pa-s. 
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[0058] 

After observation of the endothermic peak temperature (Tm1) observed when the melting point 
(Tm) measures polymer on the temperature-up conditions for 20 **/from a room temperature in 
differential calorimetric measurement, After holding for 5 minutes at the temperature of 1+20 
of Tm(s), once cooling to a room temperature on the temperature fall conditions for 20 ##/, it 
was considered as the endothermic peak temperature (Tm2) observed when it measures on the 
temperature-up conditions for 20 **/again. 
[0059] 

moreover — a molecular weight uses pentafluoro phenol whose liquid crystallinity polyester is a 
meltable solvent — GPC-LS (gel permeation chromatograph light scattering) — it measured by 
law and a number average molecular weight and molecular weight distribution were searched for. 
[0060] 

The following evaluation after hot air drying was performed for the pellet of liquid crystallinity 
polyester. 

(1) Gas yield 

Loss on heating when TGA7 by apparatus-for-thermogravimetry PerkinElmer, Inc. was used and 
one pellet (about 10 mg) of liquid crystallinity polyester was held with the melting point of +10 ** 
of liquid crystallinity polyester under the nitrogen air current for 40 minutes was measured. The 
loss on heating of the liquid crystallinity polyester A-1 was 0.12%. 

(2) The amount of foreign matters 

Liquid crystallinity polyester was heated with the melting point of +10 **, the press film of 100- 
micrometer thickness was created, and the number of foreign matters of the size more than the 
0.1 -mm diameter in 20 mm x 20 mm around was counted. The number of foreign matters of the 
liquid crystallinity polyester A-1 was zero piece. 
[0061] 

Embodiment 2 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 829g (6.00 mol), The 4,4'-dihydroxybiphenyl 205g (1.10 mol), 99 g (0.90 mol) 
of hydroquinone, The terephthalic acid 66g (0.40 mol), the isophthalic acid 266g (1.60 mol), and 
the acetic anhydride 1052g (1.03 Eq of the phenolic hydroxy! group sum total) are prepared, 
Temperature up was carried out to 250 ** in 2.5 hours, and temperature up was carried out to 
320 ** in 1.5 more hours after 1-hour maintenance after making it react at 150 ** for 2 hours, 
stirring under a nitrogen gas atmosphere. It decompressed to I.OmmHg (133 Pa) after that in 1.5 
hours, and also the reaction was continued for 30 minutes, and the polycondensation was 
completed. The final polymerization temperature FBT was 328 **. Next, the inside of a reaction 

vessel was pressurized at 2.0 kg/cm 2 (0.2MPa), polymer was breathed out in the strand shape 
thing via the cap with one circular delivery 5 mm in diameter, and it pelletized by the cutter. 
[0062] 

p-oxybenzoate unit this liquid crystallinity polyester (A-2) p-oxybenzoate unit, To the sum total 
of a 4,4 -dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 75-mol %, A 4,4'-dihydroxybiphenyl 
unit to the sum total of a 4,4'-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 55-mol %, A 
terephthalate unit consists of 20-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 276 **, It was the number average molecular weight 42,000, and a 
with a molecular weight of less than 1,000 ingredient was 1 or less weight %, and the melt 
viscosity measured in temperature [ of 300 ** ] and 1,000/of shear rate s was 55 Pa~s. The loss 
on heating of the liquid crystallinity polyester A-2 was 0.14%, and the number of foreign matters 
was zero piece. 
[0063] 

Embodiment 3 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 663g (4.80 mol), The 4,4-dihydroxybiphenyl 266g (1.43 mol), 129 g (1.17 mol) 
of hydroquinone, The terephthalic acid 86g (0.52 mol), the isophthalic acid 346g (2.08 mol), And 
temperature up was carried out to 250 ** in 2.5 hours, and temperature up was carried out to 
280 ** in 1 more hour after 1-hour maintenance after making it react at 150 ** for 2 hours, 
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having prepared the acetic anhydride 1052g (1.03 Eq of the phenolic hydroxyl group sum total), 
and stirring under a nitrogen gas atmosphere. It decompressed to I.OmmHg (133 Pa) after that in 
1.5 hours, and also the reaction was continued for 30 minutes, and the polycondensation was 
completed. The final polymerization temperature FBT was 285 **. Next, the inside of a reaction 
vessel was pressurized at 2,0kg[/cm ] 2 (0.2MPa), polymer was breathed out in the strand shape 
thing via the cap with one circular delivery 5 mm in diameter, and it pelletized by the cutter. 
[0064] 

p-oxybenzoate unit this liquid crystallinity polyester (A-3) p-oxybenzoate unit, To the sum total 
of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 65-mol %, A 4,4-dihydroxybiphenyl 
unit to the sum total of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 55-mol %, A 
terephthalate unit consists of 20-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 243 **, It was the number average molecular weight 25,000, and a 
with a molecular weight of less than 1,000 ingredient was 1 or less weight %, and the melt 
viscosity measured in temperature [ of 300 ** ] and 1,000/of shear rate s was 12 Pa-s. The loss 
on heating of the liquid crystallinity polyester A-3 was 0.09%, and the number of foreign matters 
was zero piece. 
[0065] 

Embodiment 4 

Liquid crystallinity polyester A-V was obtained by the same method as Embodiment 1 except 
the charge of the acetic anhydride having been 1075 g (1.05 Eq of the phenolic hydroxyl group 
sum total). Tm of liquid crystallinity polyester A-T was 286 *#, and it was the number average 
molecular weight 52,000, and a with a molecular weight of less than 1,000 ingredient was 1 or 
less weight %, and, as for the number of the melt viscosity measured in temperature [ of 300 
** ], and 1,000/of shear rate s of the number of foreign matters, 90 Pa-s and loss on heating 
were one 0.18%. 
[0066] 

Embodiment 5 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para™ 
hydroxybenzoic acid 793g (5.74 mol), The 4,4-dihydroxybiphenyl 203g (1.09 mol), 1 15 g (1.04 mol) 
of hydroquinone, The terephthalic acid 103g (0.62 mol), the isophthalic acid 251 g (1.51 mol), and 
the acetic anhydride 1075g (1.05 Eq of the phenolic hydroxyl group sum total) are prepared, 
After making it react at 150 ** for 3 hours, stirring under a nitrogen gas atmosphere, 
temperature up was carried out to 280 ** in 2 hours, after 1-hour maintenance, temperature up 
was carried out to 300 ** in 0.5 more hour, it held for 0.5 hour, and the polymer obtained by 
carrying out temperature up and holding for 0.2 hour to 330 ** in 0.5 hour was extracted. The 
grinder ground the extracted polymer, it put into the stainless steel tray by about 1-cm 
thickness, temperature up was carried out to 250 ** under the nitrogen air current in 2 hours, it 
held at 250 ** for 20 hours, and solid state polymerization was performed. 
[0067] 

p-oxybenzoate unit this liquid crystallinity polyester (A-1") p-oxybenzoate unit, To the sum total 
of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 73-mol %, A 4,4-dihydroxybiphenyl 
unit to the sum total of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 51 -mol %, A 
terephthalate unit consists of 29-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 286 **, It was the number average molecular weight 55,000, and a 
with a molecular weight of less than 1,000 ingredient was 1 or less weight %, and, as for the 
number of the melt viscosity measured in temperature [ of 300 ** ], and 1 ,000/of shear rate s of 
the number of foreign matters, 105Paands, and loss on heating were three 0.24%. 
[0068] 

Comparative example 1 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 829g (6.00 mol), The 4,4-dihydroxybiphenyl 242g (1.30 mol), 77 g (0.70 mol) 
of hydroquinone, The terephthalic acid 66g (0.40 mol), the isophthalic acid 266g (1.60 mol), and 
the acetic anhydride 1052g (1.03 Eq of the phenolic hydroxyl group sum total) are prepared, 
Temperature up was carried out to 250 ** in 2.5 hours, and temperature up was carried out to 
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320 ** in 1.5 more hours after 1-hour maintenance after making it react at 150 ** for 2 hours, 
stirring under a nitrogen gas atmosphere. It decompressed to I.OmmHg (133 Pa) after that in 1.5 
hours, and also the reaction was continued for 30 minutes, and the polycondensation was 
completed. The final polymerization temperature FBT was 328 *#. Next, the inside of a reaction 

vessel was pressurized at 2.0 kg/cm 2 (0.2MPa), polymer was breathed out in the strand shape 
thing via the cap with one circular delivery 5 mm in diameter, and it pelletized by the cutter. 
[0069] 

p-oxybenzoate unit this liquid crystallinity polyester (A-4) p-oxybenzoate unit, To the sum total 
of a 4,4-dihydroxybiphenyl unit and a 1 ,4-dioxy benzene unit, 75-mol %, A 4,4 -dihydroxybiphenyl 
unit to the sum total of a 4,4'-dihydroxybiphenyl unit and a 1 ,4-dioxy benzene unit 65-moI %, A 
terephthalate unit consists of 20-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 270 ##, It was the number average molecular weight 40,000, and a 
with a molecular weight of less than 1,000 ingredient was 1 or less weight %, and the melt 
viscosity measured in temperature [ of 300 ** ] and 1,000/of shear rate s was 55 Pa~s. The loss 
on heating of the liquid crystallinity polyester A-4 was 0.25%, and the number of foreign matters 
was six pieces. 
[0070] 

Comparative example 2 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 829g (6.00 mol), The 4,4 -dihydroxybiphenyl 242g (1.30 mol), 77 g (0.70 mol) 
of hydroquinone, The terephthalic acid 66g (0.40 mol), the isophthalic acid 266g (1.60 mol), and 
the acetic anhydride 1075g (1.05 Eq of the phenolic hydroxy! group sum total) are prepared, 
After making it react at 150 ** for 3 hours, stirring under a nitrogen gas atmosphere, 
temperature up was carried out to 280 ** in 2 hours, after 1-hour maintenance, temperature up 
was carried out to 300 ** in 0.5 more hour, it held for 0.5 hour, and the polymer obtained by 
carrying out temperature up and holding for 0.2 hour to 330 ** in 0.5 hour was extracted. The 
grinder ground the extracted polymer, it put into the stainless steel tray by about 1-cm 
thickness, temperature up was carried out to 250 ** under the nitrogen air current in 2 hours, it 
held at 250 ** for 20 hours, and solid state polymerization was performed. 
[0071] 

p-oxybenzoate unit this liquid crystallinity polyester (A-4") p-oxybenzoate unit, To the sum total 
of a 4,4'-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 75-mol %, A 4,4'-dihydroxybiphenyl 
unit to the sum total of a 4,4'-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 65-mol %, A 
terephthalate unit consists of 20-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 275 **, It was the number average molecular weight 58,000, and a 
with a molecular weight of less than 1,000 ingredient was 1 or less weight %, and, as for the 
number of melt viscosity measured in temperature [ of 300 ** ], and 1,000/of shear rate s of the 
number of foreign matters, 1 10Paands, and loss on heating were 15 0.44%. 
[0072] 

The comparative example 3 

Stirring wings and a distillate pipe to a reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 884g (6.40 mol), The 4,4'-dihydroxybiphenyl 279g (1.50 mol), 33 g (0.30 mol) 
of hydroquinone, The terephthalic acid 100g (0.60 mol), the isophthalic acid 199g (1.20 mol), and 
the acetic anhydride 1075g (1.05 Eq of the phenolic hydroxy! group sum total) were prepared, 
and liquid crystallinity polyester A-5" was obtained like the comparative example 2. 
[0073] 

p-oxybenzoate unit this liquid crystallinity polyester (A~5~) p-oxybenzoate unit, To the sum total 
of a 4,4'-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 78-mol %, A 4,4'-dihydroxybiphenyl 
unit to the sum total of a 4,4 -dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 83-mol %, A 
terephthalate unit consists of 33-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 310 **, It is the number average molecular weight 48,000, and a with 
a molecular weight of less than 1,000 ingredient is 1 or less weight %, and the melt viscosity in 
temperature [ of 300 ** ] and 1,000/of shear rate s was not able to be measured. Loss on 
heating was 0.59% and the number of foreign matters was 39 pieces. 
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[0074] 

Comparative example 4 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 773g (5.60 mol), The 4,4-dihydroxybiphenyl 186g (1.00 mol), 132 g (1.20 mol) 
of hydroquinone, The terephthalic acid 21 6g (1.30 mol), the isophthalic acid 150g (0.90 mol), and 
the acetic anhydride 1075g (1.05 Eq of the phenolic hydroxyl group sum total) were prepared, 
and liquid crystallinity polyester A-6" was obtained like the comparative example 2. 
[0075] 

p-oxybenzoate unit this liquid crystallinity polyester (A-6'0 p-oxybenzoate unit, To the sum total 
of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 72-mol %, A 4,4-dihydroxybiphenyl 
unit to the sum total of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 46-mol %, A 
terephthalate unit consists of 59-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 364 **, It is the number average molecular weight 47,000, and a with 
a molecular weight of less than 1,000 ingredient is 1 or less weight %, and the melt viscosity in 
temperature [ of 300 ** ] and 1 ,000/of shear rate s was not able to be measured. Loss on 
heating was 0.84% and the number of foreign matters was 63 pieces. 
[0076] 

Comparative example 5 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 744g (5.39 mol), The 4,4-dihydroxybiphenyl 71g (0.38 mol), 211 g (1.92 mol) 
of hydroquinone, The terephthalic acid 91g (0.55 mol), the isophthalic acid 292g (1.76 mol), and 
the acetic anhydride 1075g (1.05 Eq of the phenolic hydroxyl group sum total) were prepared, 
and liquid crystallinity polyester A-7" was obtained like the comparative example 2. 
[0077] 

p-oxybenzoate unit this liquid crystallinity polyester (A-7") p-oxybenzoate unit, To the sum total 
of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 70-rnol %, A 4,4-dihydroxybiphenyl 
unit to the sum total of a 4,4-dihydroxybiphenyl unit and a 1 ,4-dioxy benzene unit 1 7-mol %, A 
terephthalate unit consists of 24-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 290 **, It was the number average molecular weight 39,000, and a 
with a molecular weight of less than 1,000 ingredient was 1 or less weight %, and the melt 
viscosity measured in temperature [ of 300 ** ] and 1,000/of shear rate s was 65 Pa-s. Loss on 
heating was 0.49% and the number of foreign matters was 30 pieces. 
[0078] 

Comparative example 6 

Stirring wings and a distillate pipe to the reaction vessel of 4L which it had The para- 
hydroxybenzoic acid 829g (6.00 mol), The 4,4-dihydroxybiphenyl 205g (1.10 mol), 99 g (0.90 mol) 
of hydroquinone, The terephthalic acid 133g (0.80 mol), the isophthalic acid 199g (1.20 mol), and 
the acetic anhydride 1075g (1.05 Eq of the phenolic hydroxyl group sum total) were prepared, 
and liquid crystallinity polyester A-8" was obtained like the comparative example 2. 
[0079] 

p-oxybenzoate unit this liquid crystallinity polyester (A~8") p-oxybenzoate unit, To the sum total 
of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit, 75-mol %, A 4,4 f -dihydroxybiphenyl 
unit to the sum total of a 4,4-dihydroxybiphenyl unit and a 1,4-dioxy benzene unit 55-mol %, A 
terephthalate unit consists of 40-mol % to the sum total of a terephthalate unit and an 
isophthalate unit, and Tm is 315 **, It is the number average molecular weight 41,000, and a with 
a molecular weight of less than 1,000 ingredient is 1 or less weight %, and the melt viscosity in 
temperature [ of 300 ** ] and 1,000/of shear rate s was not able to be measured. Loss on 
heating was 0.55% and the number of foreign matters was 57 pieces. 
[0080] 
[Table 1] 
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[0081] 

Liquid crystallinity polyester of this invention is understood that there are few gas yields and 
foreign matters substantially compared with liquid crystallinity polyester of a comparative 
example so that clearly also from Table 1. 
[0082] 

Embodiments 6-1 1, the comparative examples 7-11 

With the Japan Steel Works TEX30 type biaxial extrusion machine provided with the side feeder, 
liquid crystallinity polyester 100 weight section obtained by the embodiment and the comparative 
example is supplied from a hopper, the filler (Nippon Electric Glass glass chopped strand EGS-03 
— T-790 DE/P) of the loadings shown in Table 2 The fiber length of 3.2 mm, and single fiber 6.6 
micrometers in diameter were supplied from the side, the heater preset temperature of the 
cylinder was adjusted so that resin temperature might become the melting point of +10 **, melt 
kneading was carried out on condition of screw-speed 100r.p.m, and it was considered as the 
pellet, The following evaluation after hot air drying was performed. 
[0083] 

(3) Flexural strength 

A die temperature on the **** Kness injection molding machine pro mats 40/25 (made by 

Sumitomo Heavy Industries, Ltd.) 90 **, The cylinder temperature was set as the melting point 
of +10 **, mold goods with a 12.7 mm[ in width ] x150-mmx thickness of 3.2 mm were injection 
molded on condition of 1st speed 1 pressure (they are 99% of an injection speed, and injection 

pressure minimum filling pressure+5 kgf/cm 2 ), and flexural strength was measured according to 

ASTM D790. [ in length ] 

[0084] 

(4) Light-gage mobility 

A die temperature on the **** Kness injection molding machine pro mats 40/25 (made by 

Sumitomo Heavy Industries, Ltd.) 90 **, Set a cylinder temperature as the melting point of +10 
**, and a metallic mold with a 12.7 mm[ in width ] x150-mmx thickness of 0.5 mm is used, [ in 

length ] It fabricated by 99% of an injection speed, and injection pressure 500 kgf/cm 2 (49MPa), 
and it was evaluated whether the resin which flowed from the side gate established in one end 
would be filled up in the length direction of mold goods till the place of what mm. The filling 
length (stick flow length) who evaluated is the length to the position with which it is filled up 
crosswise [ of flow mold goods ] thoroughly. 
[0085] 

(5) Blistering incidence rate 

A die temperature on the Sumitomo NESUTARU injection molding machine pro mats 40/25 
(made by Sumitomo Heavy Industries, Ltd.) 90 **, Cylinder temperature was set as the melting 
point of +10 **, it is on condition of [ high-speed ] injection-speed 250 mm/s, 100 of rod-like 
mold goods with a 127mm by 12.7mm x thickness of 3.2 mm were fabricated, and the number of 
blistering produced in mold goods was evaluated. 
[0086] 

(6) Random short incidence rate 

With a FANUC, LTD. make ROBOSHOTTO alpha30c type injection molding machine, the die 
temperature of 90 **, It was set as the cylinder-temperature melting point of +10 **, 5000 shot 
molding was performed using the 0.8-mm pitch 100 core fine pitch connector (insulator) public- 
funds type shown in drawing 1 , and the shot number which the short shot by being un— filled up 
generated was evaluated. 
[0087] 

Drawing 1 The plan of the insulator of the above-mentioned fine pitch connector (receptacle) (a), 
It is a side view (b) and a bottom view (c), and the outside of an insulator is 48 mm in 5 mm[ in 
width ] x3-mmx length, and 1. side attachment wall, 2. gate, 3. contact press fit hole, and 4. 
contact pitch are provided in the insulator. [ in height ] 
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4. A contact pitch is 0.8 mm and a side attachment wall is 2-mm thickness. 

[0088] 
[Table 2] 
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[0089] 

It turns out that liquid crystallinity polyester of this invention and a liquid crystallinity polyester 
composition have a blistering incidence rate and a low random short incidence rate compared 
with the liquid crystallinity polyester composition of a comparative example so that clearly also 
from Table 2, and it excels in a moldability, and excels in flexural strength and light-gage mobility. 

[0090] 

Embodiments 12-14, the comparative example 12 

After carrying out the dry blend of liquid crystallinity polyester 60 weight section and 
polyphenylene sulfide (linear type "TORERlNAby Toray Industries, Inc. "M2588) 40 weight 
section which were obtained by the embodiment and the comparative example with the Japan 
Steel Works TEX30 type biaxial extrusion machine provided with the side feeder, it supplies from 
a hopper, filler 45 weight section (Nippon Electric Glass glass chopped strand EGS-03 — ■ T-790 
DE/P) The fiber length of 3.2 mm, and single fiber 6.6 micrometers in diameter were supplied 
from the side, the heater preset temperature of the cylinder was adjusted so that resin 
temperature might become the melting point of +10 ** of liquid crystallinity polyester, melt 
kneading was carried out on condition of screw-speed 100r.p.m, and it was considered as the 
pellet of the thermoplastic resin composition. Evaluation of flexural strength and light-gage 
mobility was performed by the same method as the account of hot-air-drying Gokami. 
[0091] 
[Table 3] 
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[0092] 

It turns out that the thermoplastic resin composition of this invention is excellent in compatibility 
compared with the thermoplastic resin composition of a comparative example so that clearly also 
from Table 3, and it excels in flexural strength and light-gage mobility. 
[0093] 

Comparative examples 13-16 

liquid crystallinity — polyester — ****** — A -five — " (comparative example 13) — A -six — 
" (comparative example 14) — A -seven — " (comparative example 15) — A -eight — 
" (comparative example 16) — having used it — except — a comparative example — 12 — 
being the same — a method — a thermoplastic resin composition — melt kneading — it was 
going to obtain — although. Only the pellet with which the surface which liquid crystallinity 
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polyester decomposes and has not fully been mixed by the interaction between both resin under 

high temperature service was rough was obtained. 

[0094] 

[Effect of the Invention] 

Since generating gas and a foreign matter are excellent in a moldability few and excellent in 
mobility with high intensity, liquid crystallinity polyester of this invention is preferred as injection 
molding materials, such as an electric electronic component. 
[Brief Description of the Drawings] 

[Drawing 1] It is the plan (a), side view (b), and bottom view (c) of the insulator of a fine pitch 
connector (receptacle) fabricated in the embodiment. 
[Explanations of letters or numerals] 

1. Side attachment wall 

2. Gate 

3. Contact press fit hole 

4. Contact pitch 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 1] 
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[Translation done.] 
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